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Lincoln Arc Welder 


For patching defective castings---burning 
off risers---trimming---burning holes 
in boiler plate and similar work 





rannot be done effectively by 


There are no steel castings 
which cannot be success- 


fully welded by the 
Lincoln Arc Welder 


This Arc Welder IS A SINGLE 
MACHINE, and at no-load it will 
consume less than half as much 
current as any motor-generator-set on 
the market. 


It is Extremely Simple 
and Economical 


The flow of current can be controlled 
at will by the operator, and there is 
no ohmic resistance. 


Saves More Power than 
any other method 


THE ENORMOUS SAVING IN CURRENT is very evident from the fact that 80 to 
85“c of the power taken from the line is found in the arc when the machine is in operation. 


We thoroughly guarantee this machine to be the most efficient transforming device 
for the use of current in an electric arc, that has ever yet been devised. 


We guarantee the Lincoln Arc Welder to run on at least 40% less current than any 
motor-generator-set, when operating under actual welding conditions. 


Write at once for circular giving full description. 


The Lincoln Electric Co. 


| CLEVELAND, O. 




















$1.00 a year 
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Individual Motor Drive of Shop Air 


Compressors 


Since it is more economical to transmit power electrically than 
pneumatically, air compressors should be located as near the 
pneumatic tools they operate as is practicable. This often re- 
moves them from the vicinity of the power plant. 


Such isolated compressors are given maximum continuity of 
operation, and always kept at desired speed—without line shaft 
or countershaft loss—when driven by individual General Electric 
Company motors. 


Experts specializing on air compressor drives will carefully study 
your drive problem upon request. 


General Electric Company 


Largest Electrical Manufacturer in the World 


Principal Office, Schenectady, N. Y. 


Sales Offices in the following cities 


Atlanta, Ga Charleston, W. Va. Columbus, O. Kansas City, Mo. New Haven, Conn. Salt Lake City, Utah. 
Baltimore, Md Charlotte, N. C Denver, Colo. Los Angeles, Cal. New York, N. Y. San Francisco, Cal. 
Birmingham. Ala Chattanooga, Te1 Detroit, Mich. Macon, Ga. Philadelphia, Ia. St. Louis, Mo. 
Boston, Mass Chicago, II] (Office of Sol’g Agt.) Minneapolis. Minn Pittsburg, [Pa. Seattle, Wash. 
Buffalo. N. Y. Cincinnati, O. Irie, Pa Nashville, Tenn. Portland, Ore. Spokane, Wash. 
Butte, Mont. Cleveland, O Indianapolis, Ind. New Orleans, La. Richmond, Va. Syracuse, N. Y. 
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REBT AS 


lt, 


THEIR MERITS 


have made Gautier’s Crucibles the Standard 
of the foundry trade. Their record for depen- 
dability, uniformity, and durability, has stood 
unequaled for more than half a Century. 


Let us hear from 


you at once. 
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Superior Improved Iron 
Cinder Mill 





Cinder Mill, Showing Friction Clutch and Centrifugal Pump 


Saves 90 per cent of the iron and 70 per cent of the coke contained in 
your cupola dump and gangway scrapings. 


SPECIAL FEATURES 
Journal made separate from head of mill. 


Crusher can be replaced by merely removing 
journal flange at discharge end of mill. 
Write for catalog. 


Steel Exhaust Tumbling Mills, Cinder Mills, Water Tumbling Mills, Dust Arrester for 
Tumbing Mills and Sand Blast, and Hard Iron Stars. 


CLEVELAND NICKEL WORKS 


CLEVELAND, OHIO 
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NO 
MORE TROUBLE, 2 
41/1 PWITH FLANGE JOINTS 


| SMOOTH-ON { 
GASKETS 


I put a positive end to leaking 
joints and for that reason mean 4 
lack of worry to the Engineer. 


@ They are not made qi 



















































































































































































































of rubber, asbestos, 
copper or any other 
of the old disappointing packings. | 
@ They are made in our own shop, of sheets of specially 


prepared metal, rolled in concentric corrugations, and then coated 
with our well-known Smooth-On Elastic Cement. 


@_ This coated metallic gasket expands and contracts according 
to temperature, with the rest of the iron joint. 


@_ Beside this, the corrugations of the gasket take care of 
irregularities in the flanged joint. 


@_In other words, the joint is made as strong as the pipe. The Gasket, 
for all purposes, actually becomes Pipe. 


@ The universal favor these GASKETS have found wherever they are used 
has simply been due to the fact that they actually 
do stop, as no packing ever did, the burst of steam 
or trickle of water at the joint, the waste of time and 
expense upon repair, the temporary closing down 
of a whole engine plant. 


@. Here’s your doctor. 


@_ See for yourself what can be done for you. 
Send for our free Smooth-On Instruction Book. 


SMOOTH-ON MFG. CO. 


572-574 Communipaw Avenue JERSEY CITY, N. J. 


CHICAGO SAN FRANCISCO LONDON 
231 N. Jefferson St. 94 Market Street 8 White Street 


Moorfields, E. C. 
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The Scratch Brush and Stave Mill are generally acknowledged as out of date. 
Dust is no longer allowed in the Cleaning Room to give general annoyance, inconvenience, 
hazardous conditions to the workman, machinery and public-at-large. 


What has been done to overcome all of this trouble? 


Perfected Exhaust Steel Cleaning Mills 
and Dust Arresters 


have replaced old equipment and theories 


We heard of something “JUST AS GOOD".---DID YOU? 


When anyone tells you that their product is “JUST AS GOOD” AS THE SLY QUALITY they are acknowledging 
what they know and what you know to be the standard Foundry Equipment, that is, the standard in quality. 


The inducement that usually accompanies this ‘“‘just as good” representation is a lower price. 


Our 37 years of experience have taught us to make this difference in price between the Sly standard and the “JUST AS 
GOOD”, an investment in length of service brought about by the use of the best materials that can be bought, designed by 
the man who knows and constructed to a point of extreme accuracy and durability, and in this way our goods remain an 
investment after the price is forgotten. 


Remember that the Sly organization stands back of every piece of machinery that bears their name. 


Write for our general catalogue covering general cleaning room and sand blast equipment. 


The W. W. Sly Manufacturing Co. Cleveland, O. 
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FOUNDRIES 


DESIGNED : EQUIPPED : INSTALLED 


For Grey Iron, Brass, Car Wheel, Pipe, Steel and Malleable Castings 


es § Our experts available at 
| reasonable charge to assist 
starting Steel (O. H. and 
Converter) Malleable and 
Iron Foundries. 


Exhaust 
Tumblers 


FOR HEAVY DUTY 


Arranged either singly or 
in sets. 


Some Points of Merit: 
Base plates and journal box 
pads machined. Self-aligning 
bearings with ring oilers. Line 
shaft bearings have removable 
shells which are easily renewed. 











Catalog 83 


Core Ovens 


Illustration shows our stand- 
ard rectangular type with 
sliding door. Roof arches 
supported by I-beams. Roller 
curtain and swinging doors 
also furnished. 


Whiting Ovens Insure: 
Quick Drying 
Uniform Heating 
Reduced Fuel Bills 


We also manufacture core 
oven cars, trucks, transfer 
cars and core-makers’ benches. 


Catalog 81 


wee | WHITING mt 


Request FOUNDRY EQUIPMENT CO. Page 103 
HARVEY-ILL.U.S.A. 


CHICAGO SUBURB 
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MACHINE-MADE BORING MILL CASTINGS 


Method of molding housings, frames and other large machine tool 


castings on jar-ramming molding machines--Special pattern equipment 


IMI ines for housings, frames and way. The drag pattern, cope pat- are attached to the cope pattern 


other large machine tool cast- tern and cope half of the mold for a board to receive the crane hooks, as 
ings formerly molded in pits boring mill table are illustrated in shown at B, Fig. 3. To lift the pat- 
and on the floor, are now being suc- Fig. 2. The drag pattern is mounted tern face up by the crane, three U 


cessfully rammed on _  jar-ramming on a white pine pattern board, 1% 
molding machines in the foundry op- inches thick, to the back of 
erated by the Niles Tool Works Co., 1s screwed a circular 
Hamilton, O. The equipment consists 4 inches wide and 5! 


plates have been countersunk into 
which the pattern, flush with the surface 
ring or batten, These plates are about 4% inch 


2 inches thick. long and prevent the pattern from 


es 


of a number of plain Norcross jolt- To strengthen the bottom board, being damaged when being lifted 
ramming molding machines, as well three transverse battens, 6 inches Circular cast iron flasks, strength- 
as one Norcross, three-cylinder ma- wide and 5% inches thick, are at- ened with ribs, are used and the bot- 
chine of 70,000 pounds capacity, in- tached to the bottom board, as illus- tom and cope boards are made of 
stalled by the Arcade Mfg. Co., Free- trated in Fig. 3. When mounting cast iron. On the patterns circular 


port, Ill. The cost of molding in the pattern on the face of the board, guide plates, 2% inches in diameter 


some instances has been reduced 75 a groove, 13@ inghes deep, is formed and % inch thick, are set flush with 
per cent, and to facilitate molding in the top, in which rough-cut boards the surface and have a 34-inch open- 
machine operations, all of the pat- are fitted flush with the ring. Glued ing in the center which centers with 
terns have been especially mounted joints on all of the battens and ribs the corresponding opening in the iron 


to insure the best possible results. supplement the screws for holding’ flask for the purpose of locating the 
For draw- pattern on the flask and bottom board. 


Tables for standard, 84-inch boring them firmly in position. 
mills are successfully molded in this ing the cope pattern, three iron hooks Double-headed T-cores, with both 
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heads of equal size, form the slots for 
the T-bolts in the face of the plate. 
By using a head of the same size 
as the bottom, the T-cores are firmly 
secured and held by slicking down 
past the top as they are placed 
The cope flask has removable iron 
bars, spaced on 8-inch centers, which 
extend across the flask, the bars 
being secured with wooden wedges 
so that they can be easily removed 























Fic, 2—Drac anp Core PATTERNS AND Cope HALF OF 
MIN( 


if the flask is required for other work. 
Practically all of the flasks used are 
with 
bars so that they can be easily adapt- 


nrade of cas 


THE 


t 


Mo.tp FoR 


MACHINE 


ed to other work. 


chines, this 
swept up in 


been molded 


to make. As 


iron 


Before the instal- 
lation of the large jolt-ramming ma- 
table 


boring 


arranged 


- 


A 


LTT 


mill 
a pit, &he 
entirely 


ALF OF 
ARD TO WHICH 
ACHED 











A Bortnc Mitt Table RAMMED ON A_ JOLT-RAM- 


back 
with 
cores, which required about 


dry 


2? 


rit 


THI 


removable 


was 
having 
sand 
hours 
for jolt-ram- 





MOoLp 


ming, no cores are required with the 
exception of the T-cores, which were, 
of course, used when the mold was 
swept. The castings, as shown in 
Fig. 4, weigh approximately 7,000 
pounds each, and the two patterns 
with the bottom boards, 1,800 pounds. 

The upright housings for these 
boring mills are likewise jolt-rammed 
from the pattern shown at C, Fig. 3 
This is the drag pattern and the 
drag half of the mold is shown in 
the foreground. The cope half of the 
mold is merely a covering and con- 
tains only about 34 inch of the thick- 
ness of the casting. The drag pat- 
tern is mounted on a white pine bot- 
tom board which is reinforced with 
four, 8 x 3%-inch yellow pine bat- 
tens; a l-inch strip is placed around. 
the pattern to prevent splitting. No 
holts are used to attach the pattern 
to the bottom board, which is_ se- 
cured entirely by screws. This frame 
is of the box type and is cored 
throughout. The drag flask is made 
of cast iron with the sides bolted to 
the ends. The bars of the cope 
flask for this job are removable and 
when not in use for making housings 
the flask can be used for other work. 

This casting, shown in Fig. 5, after 
shaking out, weighs 3,800 pounds and 
the cope and drag patterns with the 
bottom boards weighs 1,600 pounds. 
The mold constitutes a day’s work 
for a molder and helper. 

The molds for the upright columns 
of 42-inch and 5l-inch boring mills 
are likewise jolt-rammed. These col- 
umns, as illustrated in Fig. 8, com- 
prise the upright, brace and base of 
the machine, being cast integral, and 
the casting for the 42-inch mill weighs 
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4,530 pounds ‘and for the 5l-inch 
mill, 6,500 pounds. The 42-inch mill 
is 7% feet high and the 51-inch mill 
8% feet high. Prior to the installa- 
tion of these jolt-ramming machines 
the patterns were molded in a pit 
with the mold parted in the center 
of the openings of the side uprights. 
One-half of the main core for coring 
out the inside of the frame was in 
the drag and the other half was in 
the cope, thus necessitating the set- 
ting of two separate cores. Where 
the mold was parted, a slight fin was 
left on a flat ° surface 


which was 
difficult to chip off smoothly and 
juickly. In arranging this pattern 
for molding on the jolt-ramming 


machine it was mounted on a pattern 
board, 1% inches thick, as shown in 
Fig. 9. The pattern board is shown 
at A, and B is one of the six 5 x 6- 
inch battens which are attached cross- 
wise of the board. Around the edge 
f the board was placed a 
l-inch hard wood strip to protect the 
dges. This strip is removable. The 
rattern is made of 1%-inch material 
ind is braced throughout. The pat- 
tern is attached to the bottom board 
bolts; 12 inches long, 
through the braces. 
pattern is also held to the bot- 
tom board The entire 
exception of the 
feed boxes, is in 
boxes drawn 
the pattern 
pattern is 


bottom 


vy three 34-inch 


hich are passed 
Che 
with 
the 
for the 


Screws. 
with 
earings, T, 


pattern, 


ne piece. These 
into the mold 
rammed. 
the 
‘orners under 
he body of the 


are 
after 
The 
edge, FE, to 
the bottom and into 
mold at X. The flask 
is shown in Figs. 6 and 7 and is made 
of two bolted to 


has 


een gated 


the 


along upper two 


sections securely 


gether and is provided with trunnions 
and eyes for rolling over. 

The main core, which is being low- 
ered into the mold in Fig. 6, is built- 
up on two core arbors and a bottom 
inches - thick. 


board, 2 This core 
also serves as a covering for the 
mold. On the bottom of this board 


are cast three double lugs spaced 13% 
inches apart and 2 inches thick with 


1%4-inch openings through the top. 
On these lugs are secured three 1%- 
inch steel, double end eye _ bolts, 


5—CASTING OF BoRING MILL HousInc AFTER SHAKING QUT 


and 
the 
are 


which extend 
are flush with 
core is 
passed 
handling 


through the core 
the top. When 
finished the crane hooks 
through these eye bolts for 
the core. A_ ribbed, rein- 
forced arbor plate, 8 feet long and 
4 ft. 6 inches wide, is used when ram- 
ming this core, and the second arbor 
plate is placed on a level, M, Fig. 6. 
The ribs on the arbor plates are 2 


inches wide and 3% inches high, 
spaced to 5-inch centers. 


With the main cover core, 


two side 
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THE Cover Core Betne Low- 


Into PLACE 
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used for coring out the 

frames, ZZ, Fig. 8. These 
cores are 7 feet 4% inches long and 
2 inches thick, and carry three circu- 
lar cores, 834 inches, 10% inches and 


cores are 


side upright 


11%4 inches in diameter, respectively. 
These cores are attached to the sides 


of the main body core by bolts, 
thereby eliminating the difficult set- 
ting of these cores necessary when 
the main cores are hand-rammed on 
a skeleton core box and are built up 
on a 944 x 6 foot bottom board. 
as: shown at F, Fig. 1. The core 
boxes for the cores for the side 
frames are shown at A; B forms the 
core for the spindle end; C, the name 
plate core opening; EE are the sides 
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endwise after the 
rammed. Two cleats, 6 feet 2 inches 
long, with 7 x 12-inch heads, are used 
to hold the core box together. The 
core for the 42-inch mill weighs 10,000 
pounds and for the 5l-inch mill 15,000 


core is 


drawn 


pounds. In addition to the main core, 
a name-plate and three spindle cores 
are used, the spindle cores forming 


all of the spindle that projects beyond . 


a line drawn across the front faces 
of the rails of the upright column. 
When making this mold the pattern, 
Fig. 9, is laid the 
table of the jolt machine with the 
battens the base of the bot- 
board at right to two 


shown in on 


as 
six on 


tom angles 


8 x 8-inch timbers bolted lengthwise 
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above the flask parting line and is 
held down by three ribbed plates 
placed crosswise of the mold. One 
of these molds constitutes a day’s 
work for a molder and helper, the 
pattern being generally drawn at 
11:30 in the morning and the mold 
is finished at 4:30 in the afternoon. 
One coremaker makes these cores in 
from 14 to 16 hours and they are 
dried at night. The procedure of 
making these columns consists of fin- 
ishing the mold one day, setting the 


cores the following morning and 
casting the same afternoon. As these 
columns are for standard sizes of 


machines they are sent through the 
foundry in lots of 24 and 48 By 
































Fic, 7—Borinc Mitt CoLtuMn MOLp on TAEL OF JOLT Fig, 8—A 42-INcnH Bortinc Mitt CoLUMN, THE MOLD FOR 
RAMMING MACHINE AFTER RAMMING WHicH was MApE ON A TOLT-RAMMING MACHINF 

Fic, 9—PATTERN FoR Bortnc MILL CoLUMN 
of the core box; H is the core box of the jolt machine table. Both bat- the use of the jolt-ramming machines 
end and M are the cleats for holding tens and timbers are made of yellow the molding time has been reduced 
the box together. A square, hollow pine to prevent unequal wear. The 50 per cent. 
core, 1914 inches high and 29 inches flask is then set over the pattern and The timbers placed on the molding 
wide, is used at the upper end of the clamped, and after being filled with machine tables for supporting flasks 
column to form a space for the name sand is jolted. The mold, after ram- of a larger size than the machine 
plate core. Two removable side rails, ming, is shown in Fig. 7. After tables, are bolted to the tables and 
48 inches long and 10 inches high, striking off the mold and attaching are built-up of 2% x 8-inch yellow 
form the upright side rails of the the bottom boards, the flask is lifted pine planks fitted with top pieces, 2 x 
main side frame. At the base of the off the jolt machine by a crane and _ 8 inches. When these top pieces be- 
core box a hollow core is used to rolled over. One end of the flask come worn they can be easily re- 
provide space for placing the spindle is supported as shown in Fig. 6. The moved and replaced. To prevent the 
which is made separately. Two hol- pattern is then drawn by a crane, sand from working underneath the 
low side frames, 8% inches wide, the mold is skin-dried and after set- machine table a ledge has been built 
3314 inches deep and 8 feet 2%4 inches ting the name plate and table cores, up around the table. 


long, are used to form the two curved 


These — side 


core 


prints. 








frames are 


the main core is lowered into position. 
This about 4 


core projects inches 


In arranging the patterns for ram- 


machines in this foun- 


ming on jolt 
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dry, care has been exercised to 
duce, as much as possible, the sub- 
sequent amount of machine work 
necessary. Fins on flat surfaces have 
entirely eliminated and _ wher- 
possible the entire pattern is 
laced in the drag half of the mold. 
Many castings that 


Te 


yeen 
ever 


were formerly 
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made in two or more sections are 


now cast in one piece, thereby elim- 
inating a large 


amount of machine 


work. The patterns are all well pro- 
tected against breakages and wher- 
ever possible removable strips are 
used to permit of replacements when 
worn. Standard 2%-inch pin hole 


255 
plates are used on all flasks. By 
this careful arrangement of the pat- 
terns not only have economies been 


effected in the molding cost, but bet- 


ter castings are being obtained by 


machine molding than were for- 


merly secured when molding by hand. 


THE PATTERN SHOP APPRENTICE’ 


How to teach the apprentice the art of patternmaking--- A 


knowledge of foundry work an essential feature of his training 


MAINTAINING 
the supply of cap- 
able all-around 
mechanics, in any 
and all 
handicraft, 
matter of 


lines of 
should 
be a 
concern and deep 
interest to all who 


are in control of 





the management 
of manufac- 
turing _establish- 
ments. Particularly is this true of the 
sattern shop and the foundry, which 
lay demand greater skill and more 


diversified knowledge of the production 
In recent 
molding 


of castings than ever before. 
the the 
achine new 


ears, perfection of 


demanded ideas in 
tternmaking, or at least a 
ication of 


rt of 


has 
varied ap- 
old time principles in the 
patternmaking 
eet new 


and 
conditions. In 


molding to 
some trades, 
machine may have, to some extent, 
splaced the man or converted him into 
automaton, but this is not true of 
patternmaker. While the past few 
irs have witnessed some improvement 
pattern shop machinery and the in- 
duction. of some new _ labor-saving 
Is and devices, these merely aid, but 
make the patternmaker’s 
rk automatic. His efficiency still de- 
ids skill as an 
think. I willing to 
imit that there are advantages in spe- 
lizing along certain lines of pattern 
rk to obtain the best results and the 
tternmaker’s special field of endeavor 
ll be developed in large measure by 
‘lination, or by force of circumstance 
obtaining employment. The law of 
survival of the fittest and the judg- 
ent of the foreman also, have a great 
aring on the special line of work the 
tternmaker will follow. 
Notwithstanding this specialization of 
vork, which find, to 
xtent, in large shops, it should be 


no sense 


upon his artisan and 


s ability to am 


we always some 


our 
“Presented at the Pittsburg convention of 
American Foundrymen’s Association. 


the education of the 
shop apprentice, to produce a 
capable of doing any kind of pattern 
work. He should be able to adjust 
himself to the job in hand and not to 
waste 


aim, in pattern 


mechanic 


valuable time and 


piano 


produc- 
not 


energy 
finish on 
Nor 

idea of 


ing a something 


should he have an 
the importance of 


the microscopic dimensions required on 


worth while. 


exaggerated 


a few patterns, which, if he attempts to 


attain on the vast bulk of the work, is 
wasted effort. However, he should be 
able to do this when necessary, and 
to split the hair line when required. 
While it is to the interest of the manu- 
facturer that the supply of such me- 


chanics shall be large and their ability 
as great as possible, the question arises 
whether the manufacturer always takes 
the best means to attain this end? Does 
he seek to fulfill the ap- 


prentice, and if so, by means? 


his duty to 


what 


The Manufacturer and the Apprentice. 


This, however, is but the obverse side 
of the argument. There is a_ reverse 
side. It is to the interest of the me- 


chanic that the supply of those following 
his vocation be limited, thereby increas- 
ing the for 
insuring a 


demand his services and 


higher for his 
Is his policy of restriction wise? 


what 


remuneration 
work. 
If so, are the limitations to be 
Where shall 
for the making 

What 
the 


material at 


placed on such restriction? 
we seek the 
ot the best mechanics? 
if any, is best 
development of 
All of 


consideration, 


material 
system, 
fullest 
hand? 


adapted for 
the 
these are questions worthy of 
will 
briefly in the order named. 

the 


means to 


which we take up 


manufacturer take the best 
the and 
good mechanics? It is an 
fact that he the need 
of a better working force, and deplores 
the kind of able to 


He complains of their inefficiency, 


Does 
increase efficiency 
supply of 
admitted feels 
help he is obtain. 
as he 
would have a 
the fact 
result of an 


right to 
that this 
antiquated 


do, were it not 
the 


ap- 


for condition 1s 


system of 


By Jabez Nall 


for which he is 
What opportunity is 
forded the boy to learn his trade when 


prenticeship largely 


responsible. af- 
placed in the shop without any prelimi- 
nary knowledge of the requirements of 
He 
thus becomes a part of the cheap help 
of the shop. If he is kept at this kind 
of work too long, he 


the work he is given to perform? 


becomes discour- 


aged and loses all ambition. I do not 
say that this was the manufacturer's 
idea of getting cheap help when his 
superintendent or foreman hired the 


boy. His mind employed with weightier 
problems, he has given this little atten- 


tion or thought, regarding it as the duty 


of the foreman, perhaps. to attend to 
the education of the apprentices, and 
thus dismissed it from his mind. 
Under existing conditions, the fore- 
man is too busily engaged attending to 
the work going through the shop and 
looking after the men, to devote any 
time to the special instruction of the 


apprentices, beyond such general infor 
be able to give the 
boys with reference to the job in hand 


mation as he may 


= — 


when giving out the wor 
eral supervision of the work as it pri 





resses. To teach a boy how to run 
lathe, a planer, or any other machin 
tool does not make hin 

nor does teaching a boy hov to 


sharpen and handle 


he can successfully make a glued joint 
turn a piece accurately in the lathe, or 
carve a block of wood to given lines 
make him a_ patternmaker There is 
other infermation that he must acquire 


such knowledge of 


In addition to 


chanical drawing as he may be able t 


acquire in the course of his shop prac 


tice, he should be taught the principles 
of projection, such plane geometry at 


least, as will enable him to con 





with a 
He 
knowledge of mathematics, 
of this, the 


his work 


Saving of lade 


material. should also have some 


and the more 
essentia 


] 
also 


better. It is 


that he have a knowledge of foundry 
methods and molding practice This of 
itself covers a wide range today. He 
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other general information 
the 
knowledge, at 
shop practice, of 

properties of materials 
used, only in pattern, 
the He should be 
taught his duties not only as a work- 
This would tend 


should have 


pertaining to trade, such as a 


least, of modern 
the nature 
that 


but in 


partial 

machine 
and are 
not the 
finished casting. 
man, but as a citizen. 
toward the making of the finished me- 
the betterment of 
the shop and an increase in the output. 
“What 
body’s business” is an old saying, and 
it is nobody’s the 
with the old-time system of apprentice- 
the 


chanic, conditions in 


is everybody’s business is no 


business in shop 


ship to teach any of foregoing to 
the boy. 


Municipal School for Apprentices. 


Notwithstanding the thorough system 
outlined, it is frequently impossible to 
hold some of the boys. They will en- 
deavor to acquire, elsewhere, what they 
should rightfully receive from the man- 
ufacturer, who by contract or otherwise, 
for a consideration mutually agreed up- 
on, has promised to teach the boy the 
trade of patternmaking. To acquire 
this knowledge, the boy devotes four 
years of his life, at a period best adapt- 
ed for the purpose, to this line of 
work. Not to make an effort, at least, 
to carry out this obligation, is to rob 
the boy, not of wages due on pay day, 
but of his chance to advance, and 
thereby his earning capacity is reduced 
through life. Some-.boys will advance 
in spite of conditions. Others, in order 
to properly advance, must have both 
a pull from in front and a boost from 
behind, and may even then fall 
The apprentice has a right to his 
chance, however, being willing, accord- 
ing to his ability, to carry his 
the contract. To expect the 
small manufacturer to maintain a school 
for apprentices with a special instructor 
is not proper, but he can contribute, with 
others, to the maintenance of 
school in his locality. 


back. 


out 
share of 


such a 
believe in the 
municipal control of these trade schools 
in preference to state control, and thos 
who defray the 
One thing, at least, the manufac 


do, 


benefit most should 


cost. 
turer can even under 


present con 


me 
high 
boy 


ditions, to improve the quality of 
chanics and that is to make th 
enough 


to the 


pay 


to attract the bright, brainy 
trade. 


The Apprentice Ratio. 

There is little that 
garding efforts by the 
strict the of apprentices in 
pattern shop. In my 
attempt 


can be said re 
workman to re 
th 
such an 
futile 
rule that 
apprentices to 12 
a shop, cannot be 
to be an effort at restriction, as this is 


number 
opinion, 


would be foolish because 


Even with organized labor, a 


permits only three 


men or four to said 


about as great a number as the fore- 
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man can instruct under present condi- 
tions, especially since this is based on 
the number of men employed in normal 


times. In dull periods, the percentage 
is higher, as the force of journeymen 
is reduced and the apprentices are re- 
tained. It has always been the aim of 
the Patternmakers’ Association, so far 
as I can learn, to help the apprentice 
become as capable a mechanic as possi- 
ble, and to this end this organization 
on a rigid adherence to and 
fulfillment of any contract or inden- 
tures that may be binding on the boy. 
With a view of improving the grade 
of mechanics, the Cleveland Association 
of Patternmakers carried on a_ school 
for apprentices for some time, presided 


insists 


over by a capable and practiced in- 
structor. This was begun as an experi- 
ment and was maintained as long as 


the attendance warranted its continuance. 
The school was in session one night a 
week, but as the boys were compelled 
to pay a nominal fee for dues, the 
attendance declined until the school had 
to be abandoned. 


Where Shall Apprentices 
Obtained? 

Where shall we seek the material for 
the making of the best mechanics, or 
in other words, where shall we look for 
the boy who, by training, will make the 
patternmaker? As a matter of 
fact, it is not necessary to seek, as any 
establishment patternmakers 
has a waiting list of applicants for ap- 
prenticeship. The requirements of the 
trade are such that they demand, in the 
successful patternmaker, a high degree 
of intelligence and power of mental 
application. This being the case, one 
naturally seeks the boy whose training 
and record at school would _ indicate 
the possession of this knowledge. Sup- 
pose we look over the list in waiting 
and pick out the boy, who is a high 
school graduate, or at least had two or 
three years of high school training. My 
experience and that of others, with 
talked on this subject, 
show him to be a failure. Why? I am 
not willing to decry the advantages of 
education, because I have felt the need 
life than I care to 
admit, but my experience with this class 


be 


best 


employing 


whom I have 


of it in my more 
of boys, shows that they have already 
been spoiled in the making. Consciously 


or unconsciously, the teachers seem to 


have imbued the boys with the idea 
that they are not only different, but 
better than the ordinary run of boys 


that have not had these advantages and 
that they should not be asked to per- 
duties. A friend” of 
who has been educating pattern- 


form any menial 


mine, 
makers for the last 20 years and whose 
graduates have been remarkably success- 


ful, many holding important positions, 


records as his only failure a high school 


who suffered so much from 


graduate, 
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an exaggerated ego that he objected 
to perform some tasks that the fore- 
man was not above doing himself. 
Education is a good thing, but the 


teachers should see that it is practical 
and coated with common-sense. The 
boys should not be given the idea that 
they are the only ones who are fitted 
for leadership and _ responsibility and 
that they must be among the favored 
few. These boys are not taught how 
to think for themselves or to apply 
their knowledge in a practical manner. 


Technical School Graduates. 


I see no reason why the boy equipped 
with a higher education should not have 
a great advantage over the boy who 
lacks this training, providing this train- 
ing is practical. If th@n, we reject the 
high school boy, who tas mastered the 
classical course, how about the graduate 
of the technical school? Will he make 
any better showing? His training has 
been along special lines and _ should 
specially fit him for the work. This, 
we say, must depend upon the boy 
If he only comes into the shop to take 
a post graduate course and is imbued 
with the idea that all he needs is a few 
months’ shop experience to fit him for 
an executive position, I don’t want him 
If we are to teach trades in school, let 
it be in the trades school proper, and 
let the teaching and development be 
such that a four years’ course will 
place the students at least on an equal 
ity with the boy who has had four 
years of gruelling practice in the shop. 
For my own part, I prefer, as an ap 
prentice, a healthy boy, of good habits 
and a fair amount of animal spirit, 
who, having graduated from the gram- 
mar grades, and has had a year or two 
of shop discipline and experience, has 
reached the age of about 17 and has 
fully made up his mind that he wants 
to be a patternmaker, and the height 
ambition is to be a 
mechanic. With this kind of 
to work with, I believe the best of r¢ 


good 


cf whose 
material 


sults can be obtained. 

This leads to the last question r 
garding the system best adapted foi 
the highest development of the mi 
terial at hand. There are many smal 
pattern shops throughout the country 


where any special system of instructio: 
or method of procedure in educatin 
the apprentice in the shop is almost ai 
impossibility, because only one or pe! 
haps two are employed. Yet, if a bo 
is determined to learn and if the for: 
man is willing to do his part in carr) 
ing out the firm’s share of the contra 
this apprentice may even have the ad 
the who his 
time in a larger shop where some sot 


vantage over boy serves 


of system may be in vogue. 
Some of our brightest mechanics ar 
It is entirely 


graduates of small shops. 
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If his 


up to the boy im such a case. 
mind is filled with the thoughts of the 
pleasure of the previous night, he is 


not liable to make good. However, if 
his attention to his work and his dis- 
position is such as to gain the good 
will and interest of his foreman, his 
opportunity for individual instruction in 
a small shop is better than in a large 
one. Such a boy will usually take ad- 
vantage of what outside help he can 
obtain from such educational courses as 
are offered by such organizations as the 
Y. M. C. A. and others. These might 
be considered substitutes for the special 
municipal trades school that should exist 
in every community large enough to 
maintain them. He should also read 
technical papers and magazines contain- 
ing articles relating to his trade. These 
will prove of great value to him, as 
through them he will obtain a knowl- 
edge of the ideas of other men than 
those with whom he associates daily 
and he has an opportunity of studying 
problems that do not come before him 
in his daily work. 
Training Apprentices. 

The best that was possible under the 
old system of apprenticeship, and which, 
notwithstanding the steady progress in 
recent years of the advanced or new 
apprenticeship idea, is still the one under 
which the majority of the present-day 
pattern shop apprentices must learn 
their trade, was the adoption of some 
method of training in the shop itself, 
ndependent or: outside help. The plan 
idopted and practiced by Mr. Walt, of 
the Cleveland Punch & Shear Works 
Co., who also handles a large amount 
f outside pattern work, shows the best 
results in producing the finished me- 
hanic of any that has come under my 
personal observation. Whether the suc- 
ess thus attained is due to the system 
or the man, the results are most credit- 
ible. I do not know of any of his 
craduates that have not made good as 
patternmakers, and many of them hold 
positions of responsibility today. His 
ystem requires a probationary period 
f three months, during which time the 
oy helps wherever possible in lending 

hand at sand-papering, varnishing, etc., 
vhile he familiarizes himself with his 
surroundings, the nature of the work 
nd the discipline of the shop. He is 
iven ample opportunity to show what 

s in him and to make up his mind 
whether he wants to be a patternmaker 
r not. On the other hand, the man- 
iger of the shop has time to decide 
vhether the boy is fitted for the work. 
\t the end of this period, the parent 
‘¥ guardian of the boy is called in and 
a contract is entered into covering a 
period of four years, during which time 
the boy is to be taught the trade. The 
contract stipulates the boy’s duties, pay- 
ments at stated periods and the amount 
of increase in wages. 
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The shop practice, briefly stated, is to 
start the apprentice at circular work, 
simple lathe work, blank gear work, 
etc. He is given a bench and is ex- 
pected to provide himself with the nec- 
essary tools. This class of work fam- 
iliarizes him with the use of machinery 
and different shop tools, which he has 
been carefully instructed to handle and 
has been warned of the neculiar dan- 
gers of each woodworking tool that 
might lead to accidents. Having be- 
come proficient in this class of work, 
he is given simple patterns to make re- 
quiring bench work and is advanced 
to better and more intricate work as he 
shows himself capable to perform it. 
It has been found that advancing the 
apprentice as rapidly as is consistent 
with the thoroughness of his work 
makes him ambitious to learn and is, 
in the end, more profitable, than keep- 
ing him on class of work that he has 
learned to perform quickly. This is 
justice to the boy and discharges the 
obligation of the firm. Throughout this 
period of instruction, foundry methods 
are given due weight and it is to this 
feature that I attribute the success of 
this system. In my own personal ex- 
perience as an instructor of pattern 
shop apprentices, I have found it most 
difficult to get the apprentice to take a 
sufficient interest in the foundry end 
of this trade. This knowledge is es- 
sential to success, as the pattern he 
makes is but a means to an end and 
not the end itself. The reason, it seems 
to me, is due to the boy’s wrong con- 
ception of the trade in the beginning. 
In some way he has learned that pat- 
tern-making is the best of the wood- 
working trades, and as he wants to be 
a woodworker, he does not care to hear 
much about sand. Sand is dirt, and his 
preconceived idea of pattern-making was 
that it was a clean job. When he has 
to help change some old pattern that 
has done duty for years, he gets a 
chance to revise his notions, and he 
finds sand is an important feature of 
pattern-making. 


Knowledge of Foundry Practice. 


It is much easier to train a wood- 
worker capable of completing a model, 
true to size and shape, without a false 
cut or scratch to mar its perfection, 
than to train a patternmaker, who to 
be proficient, must have some knowledge 
of machine shop practice and a much 
more extended knowledge of foundry 
practice. The up-to-date system of. in- 
structing apprentices by means of the 
apprentice school in connection with the 
shop is possible only in some of the 
largest works of the country. This 
method appeals to me as the ideal. 
This system, so far as I have been able 
to learn, has only been applied to the 
machine shop, and the pattern shop ap- 
prentice has been entirely overlooked. 
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] was much impressed with the account 
of “A German Apprentice School”, pub- 
lished in the American Machinist. The 
school was conducted by Ludwig, Loewe 
& Co., Berlin, Germany. The article 
was written by Otto Stolzenberg, who 
devotes his whole time to the work 
as special instructor. The _ subjects 
taught are numerous, but their applica- 
tion practical. The feature affecting the 
pattern shop apprentice that impressed 
me most was the fact that “The pat- 
tern shop apprentice is required to give 
six months, or one-sixth of his time 
as apprentice to foundry work”. Wher- 
ever this is possible, as in a shop that 
has its own foundry, it would be wise 
to follow this practice and to have this 
feature included in the apprenticeship 
contract. A six months’ course in the 
foundry I would place as a preliminary 
tu the course in the pattern shop, be- 
lieving it to be a great advantage. An- 
other feature pointed out in this article 
was the use made of the magic lantern 
it the class room. The possibilities of 
this as a means of instruction in con- 
nection with shop work seems to me 
limitless, as photographs taken in dif- 
terent shops showing different methods 
of doing the same work or different 
kinds of work, reduced to lantern slides, 
present the idea to the student in a 
form he cannot fail to appreciate and 
understand. 


Trade Schools. 

The technical or trade school, apart 
from regular shop practice, does not 
appeal to me as capable of producing 
a mechanic capable of competing with 
the graduate apprentice of a_ regular 
manufacturing establishment and_par- 
ticularly so of the pattern shop. The 
former is taught under conditions dif- 
fering too much from the actual condi- 
tions he must meet with later. He is 
brought up as a student among students, 
with a student’s leisure, and if there is 
competition, it is only against others 
like himself, but the pattern shop -ap- 
prentice early realizes that he must 
compete not only with other apprentices, 
but with the journeyman patternmaker 
that may work at the next bench, and 
if he is ambitious, his aim will be not 
only to equal, but to excell the best 
man in the shop. 


In a paper read before the Iron 
and Steel Institute of Great Britain, 
London, Eng., W. H. Hatfield de- 
scribed a series of experiments on 
the influence of vanadium on the 
physical properties of cast iron, from 
which it was deduced that vanadium 
has a_ definite influence upon the 
properties of cast iron, assisting the 


carbon to persist in the combined 


state, and rendering the carbide more 
stable. 





CHARGING CUPOLAS MECHANICALLY’ 


A discussion of the economies effected by the 


ical charging devices --- Ideal arrangements of 


I T [S evident from the interest aroused 
in 


handling cupola stock that this sub 


methods for reducing the cost of 


ject is considered of importance 


by 


partment in the foundry, in which great- 


great 


foundry managers. There is no de- 


er returns will result from the adoption 
of a scientific plan of operation. Every 
movement, from the the 
rives in the yard until charged into the 
cupola must carefully 
to 
labor wherever possible and 
labor 


be 


time stock ar- 


be studied, and 
manual 
this 


to 


eliminate 
make 


facilities provided 


most effective when necessary 


depended upon. 

I will consider first the layout of the 
storage yard for 
the stock. Assuming a foundry of mod- 
erate capacity, for which ample ground 
for of stock 
provided, materials should be delivered 


and means handling 


an accumulation will be 


on cars on a railroad switch track run- 


ning parallel to the length of the foun- 
dry on the side where the cupola house 
is located. The between the 
foundry building and this track should 


distance 





the Pittsburg 
Foundrymen’s Association. 


*Presented at 
American 


meetir 


g of the 


allow space for storage adjacent to the 
railroad switch and for a narrow gage 
yard track between the storage piles and 
the building. It is evident that the lay- 
out of the stock yard will depend upon 
local conditions, but the principles here 
given will be applicable in any plant. 
Pig iron should be piled in the yard, 
with a label on each pile, giving brand 
and grade of iron, also initial and num- 
ber of car on which the iron was re- 
ceived. A good plan is to mark the 
pigs near the bottom layer of the pile, 


which will not be disturbed until the 
pile is nearly used. From the car rec- 
ords the analyses and complete informa- 
tion regarding the particular carload 
should be obtainable. Scrap iron is 
simply dumped into. bins, different 


grades being kept separate. Coke should 


be stored in covered bins. When the 
tonnage handled is sufficient to make 


the investment profitable, a traveling or 
gantry crane, covering the storage yard, 


should be installed. It should have high 


speed movements and should be fitted 
with a magnet for unloading pig and 
scrap, and for manipulating a drop 
weight for breaking the scrap. This 


crane should also be used for handling 





Fic. 1—ELeECTRICALLY-DRIVEN CUPOLA 


CHARGING 
Berore Car 1s ELEVATED FOR DUMPING 
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Fic. 2—ELECTRICALLY-DRIVEN 
SHOWING 
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use of mechan- 


charging floors 
By G. R. Brandon 


heavy flasks in and out of storage, an 
for loading castings to be shipped. Th 
crane may be fitted with a grab bucke 
to handle coke and limestone. A ji 
crane may be substituted for a travele: 
in a smaller plant and will perfor: 
similar functions, to a limited extent 
Disregarding the primitive method 
still occasionally employed, of usin; 
barrows and dumping stock on th 
charging floor to be rehandled in mak 
ing up charges and again for chargin; 
into the cupola, I will briefly review 
various modern methods of  handlin 
cupola stock from yard to _ cupola 
Charges should be collected on cars 
the proper amount of different grad 
being selected and weighed and _ not 
again handled until introduced into th 
cupola. Cars of two tons capacit 
properly constructed and equipped wit 
roller bearings, can easily be 
over level tracks by one man. 
warranted 


pushe 
Wh 
electrical 


by conditions, an 


operated transfer car may be used 
transport charging cars while charg 
are being collected. A scale may 


mounted on a transfer to weigh charges 


if desired. After the charges ar 


are elevated to the charg 


weighed, cars 








CUPOLA CHARGING MACHINE 


Car ELevATtep AND DUMPING 


CHARGE INTO THE FURNACE 
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ing platform by means of an elevator, 
or if the yard crane is available, cars 
may be constructed with means for at- 
taching slings, and the car with charges 
lifted intact to the charging floor, but 
this latter method is not an economical 
one and is only permissible in case of 
accident to the elevator. Iron and scrap 
may be elevated to the charging floor 
with a magnet crane, but this Method 
requires additional space on the charg- 
ing floor and involves extra handling. 

Storage space for about 50 per cent 
of the metal for one heat should be 
provided for on the charging floor and 
a sufficient number of cars to carry this 
stock must be supplied for convenience 
and economical operation. As soon as 
emptied, cars are lowered to the yard 


and charges replenished for a later 
period in the heat. A system of tracks 
on the charging floor should provide 


for the constant forward travel of cars 
and an open track to the elevator for 
cars that have been unloaded. 

If desired, cars may be provided with 
flat tread wheels, suitable for a plate 
floor, or with combination wheels, which 
may be used both on the track and the 
plate floor. A special design, made by 
the Whiting Foundry Equipment Co., 
Harvey, Ill, has a platform overhang- 
ing at one end so that when the load is 
properly adjusted, it will almost balance 
on one axle. By means of a handle at 
the other end of the car, it ray be 
readily turned and pushed in any direc- 
tion. When proper arrangements are 
made, charges may be dumped into the 
cupola from this car. It is backed 
to the charging door, the wheels ‘are 
blocked and the forward end is hited 
by a suitable hoist. The skip car oper- 
ating on an incline with automatic 
dumping device, is also used for charg- 
ing cupolas. 


up 


Trolley Charging Device. 


Another device for charging cupolas 
mechanically, consists of a trolley oper- 
ating on the jib of a crane or on a 
track, which extends into the cupola. 
Charges are made up as desired in a 
-ylindrical bucket, with drop bottom 
doors, which is carried on this trolley. 
Hoisting and trolley travel movements 
are operated by power and the drop 
doors are opened by releasing a latch. 

The Whiting charging machine is used 
in connection with a simple design of 


car having steel plate ends, about 12 
inches high, for iron charges and is 
provided with a plate body with a 


swinging side door, hinged at the top, 
tor coke. On the side dump machines, 
cars are pushed onto a hinged platform, 
locked with a simple hook which en- 
gages a loop on the car frame, the 
platform and car are raised together 
by power, and the charge dumped. The 
distribution is under the perfect con- 
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Fic. 3—ComPouNp CupoOLA CHARGING MACHINI 


TIONS: PoWER 1S FURNISHED 


trol of the operator, the charges being 
delivered to the side of the 
cupola by a and to the near 
side by a slow, hoisting movement. End 


opposite 


sudden, 


dump machines are supplied when 
ditions require it, but side dump cars 
are preferred, as the cars do not have 
to be turned to place them on the ma- 
chine. Fig. 6 illustrates 


con- 


an end dump 


machine. 


BY 


IN NORMAL AND DUMPING 


PosI- 


A PNeuMATIC CYLINDER Holst 


machine in normal and dumping 
A pneumatic cylinder hoist 
the for this machine. 


electric geared hoist may be 


posi- 
tions. furn- 
An 


substituted 


ishes power 


for the pneumatic hoist. On the electric 


compound machine, only one _ hoisting 
mechanism is required as the design 
provides for the inclination of the plat- 
form without independent hoist. A crane 


type of controller is used, which permits 
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Fic. 4—Enp ELrvatTion AND PLAN VIEW 


oF CHARGING FLOOR OF THE PENNSYLVANIA 
GENERAL Exectric Co.’s 


FOUNDKY 
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Fic, 5—ELECTRICALLY-DRIVEN 


’ 


chine, and Figs. 1 and 2 show one of and prevents the iron fro 
these machines installed in the foundry from the car to the floor. 


ern railroad, at Scranton, Pa. The the top of the stock in the 


larger than the ordinary door for hand tribution of the charges. 


uniform diStribution of the charges. as it is dumped from the 
Fig. 5 shows a side and end elevation charging machine is provided with an 


of the Delaware, Lackawanna & West- distance of four or five f 


charging and is set lower. An inclined the charging floors should 


CoMPOUND CUPOLA CHARGING MACHINE 


car. The 


of an electric, compound charging ma- apron plate, which overlaps the chute 


m dropping 
A vertical 
eet between 
cupola and 


charging door in the cupola, used in the sill of the charging doors is neces- 
connection with the charging machine is sary to provide space for the dis- 


Therefore, 
be higher 


chute is arranged to receive the stock than when charging is done by hand. 
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These machines have an hourly capac- 
ity of 10 to 15 tons or more, the eco- 
vomy of operation increasing as the out- 
put per hour increases. For a cupola 
melting 20 tons per hour, two men with 
a charging machine attend to all the 
charging operations, where otherwise 
five or six men would be required. An- 
cther advantage of this machine is that 
its location is fixed in relation to the 
charging door and conditions of opera- 
tion are always uniform. The cost of 
installation is small, much less in fact 
than the extra cost of cars with hinged 
bodies would be for any moderate siz 
plant. Charging cars, only, are required 
and they are of design that can be used 
for ordinary hand charging. 

The layout of the charging floor, to 
be installed by the Pennsylvania Gen- 
eral Electric Co., Erie, Pa., is shown in 
Fig. 4. This floor is served both by 
traveling yard crane and elevators. <A 
transfer car makes connection with all 
storage tracks and with tracks to the 
charging machine. Two No. 11 Whit- 
ing cupolas, having a capacity of 24 to 
27 tons each, will be used, and each 
cupola will be served by two charging 
‘nachines. 


Malleable Iron Diffi- 


culties 
By Dr. Richard Moldenke 

Question—We are experiencing diff 
culty in obtaining malleable iron test 
bars that will yield a 90-degree bend 
The iron is melted by the cupola process 
Answer—In the absence of informa 
tfon regarding the shape and cross-se 
tion of these test bars, it is fair to 
presume that this foundryman ordinarily 
cets the 90-degree bend, but is unable 
to obtain it with the metal in question. 
Undoubtedly, the metal is being burned 
in the cupola to sufficient extent to 
weaken the product considerably, even 
if it does not affect the fracture and 
anneals _ satisfactorily. The _ solution 
would be to carefully watch the charg 
ing, so that the metal melts continuous 
iy in the hottest part of the melting zone 
and not at either extreme of this sectio1 
of the furnace. Proper height of fuel 
bed and small and uniform charges 
should give hot metal with long life in 
the ladle, comparatively speaking. Molt 
en iron with little life, which results i: 
short-poured and mis-run work, is ai 
indication of oxidation during the melt 
ing operation. It is further assumed 
that the mixture is right and this can 
be easily determined by casting test 
plugs, if desired, or by breaking defect 
ive castings as the molds are dumped, 
during the running of the heat. Th 
iron in this case is first quenched and 
the fracture observed for excessive mot 
tling. Low iron, treated in this way 
will always be weak. It may, further- 


ot 
ay 
ler 
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more, be presumed that the iron was 
properly annealed. Iron only slightly 
burned in melting will not withstand 
ordinary annealing temperatures without 
showing it in the fracture. The white 
rim of blackheart malleable is deeper, 
with the corners rounded. In the case 
of whiteheart malleable, the crystalliza- 
tion will be coarser in the correspond- 
ing portion of the fracture. With in- 
creased oxidation, this inability to with- 
stand the anneal becomes more marked 
and very poor results are obtained. In 
works practice, where a variety of heats 
is represented regularly in the same an- 
nealing pot, it can be noted easily 
whether some metal has been oxidized 
in melting, inasmuch as when the cast- 
ings are dumped, the same pot will 
yield good and bad fractures. It is, 
therefore, good practice to preserve test 
bars from the several heats in large 
racks, showing the date when cast and 
furnace number, or in the case of cu- 
pola metal, these bars should represent 
the several parts of the day’s melt. The 
bars of several heats in the same pot, 
placed presumably in the center of the 
oven and in the middle pot of the sag- 
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ger, will get the same anneal, and if 
run properly, a good metal should show 
up well in fracture, bending and color 
appearance. If some of the bars are 
good, the anneal for all was correct, 
but if the annealing was done improp- 
erly, all bars will be bad. Making mal- 
leable requires eternal vigilance, but the 
most important step in this process, is 
to obtain sound iron from the cupola 
or furnace. If this is not done, the 
remainder of the necessary manipula- 
tions, will, of course, be wasted. 


Dull Iron 

By W. J. Keep 
Question:—After the first two or 
three charges the iron from our cupola 
begins to cool and comes dirty. We 
light -the fire about 12 o’clock and 
the bed consists of 1,000 pounds of 
coal and 200 pounds of coke and 
reaches to a point about 20 inches 
above the tuyeres. At 1 o’clock we 
begin charging the iron, scrap, etc., 
and at 1:45 we shut off the draft and 
hold the fire back until the blast is 
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put on at 3 o'clock. Our total melt 
is 5% tons, which is run off in one 
hour, and the melting ratio is 58 
to 1. 

Answer:—Light the fire at 12:30 
and if the iron comes hot light it at 
12:45, and if still hot defer lighting 
the fire until 1 o’clock. Begin charg- 
ing at 2 o’clock. You must light 
your fire early enough to raise the 
temperature of the cupola bottom 
and lining to a melting heat, but you 
can do this in two hours. Use 800 
pounds of coal on the bed and charge 
200 pounds of coal and 200 pounds 
of coke just before charging the iron. 
Your trouble is that your bed burns 
out before you put on the blast and 
the melting zone is too low in your 
cupola during the latter part of the 
heat. It may be necessary to increase 
your coke during the last charges. 
Your ratio of bed to first charge is 
1 to 2.8, but 1 to 2.2 is approximately 
right. The ratio of your other charges 
is 1 to 11, 1 to 10 and 1 to 14, which 
is about as close as you can run. 
It might be better to make these 
ratios 1 to 11, 1 to 11 and 1 to 12. 


Patternmaking and Pattern Equipment - |’ 


HE scope of this subject is so 
broad that, within the limits of 
the time allowed for its prepara- 
tion and presentation, it would not be 
possible to go into detail in any of the 
many ramifications intu which its study 
might lead. There has, therefore, been 
no attempt to go into such detail and 
many of the very important branches 
have not been mentioned at all. The ob- 
ject has been rather to discover, if pos- 
ible, such fundamental principles and 
ndencies of development as will be of 
general application. The larger problem 
f economic and efficient equipment’ sub- 
vides itself into secondary problems as 
pplying to a particular case. Each of 
ese secondary problems finds its solu- 
m developed to the highest degree, if 
t to the ultimate ideal, in specialized 
dustries,in which it happens to be pre 
minant. Advance must come through 
general application of these special- 

d developments. 
With the above in mind, a number of 
ecialty foundries have been visited 
d manufacturers of equipment con- 
ilted, the 


eated with a view to bringing out, as 


secondary subjects being 


iar as possible, the general application 
f the special solutions. 


Presented at the Pittsburg convention of 
e American Foundrymen’s Association. 


By W. S. Giele 


if there is one tendency predominat- 
ing all others, it would seem to be in 
the growing substitution of mechanical 
for manual operations, both in the con- 
struction and in the use of the pattern 
equipment and such tendency, if it is 
to continue, must take the form of 
adaptation ot the mechanical processes 
and machines involved, to the require- 
ments. This adaptation is best  illus- 
trated by recent developments in wood- 
working machinery, paralleling contem- 
porary developments in machine tools 
with such modifications as are required 
for woodworking processes. 

Another example is in the develop- 
ment of simple, economical and rapid 
methods of “mounting patterns for use 
on molding machines so that the ma- 
chine becomes available for the pro- 
duction of castings required in com- 
paratively small numbers, as well as for 
production of large numbers of castings 
from expensive and highly developed 


pattern equipments. 


Stoves. 

The making of stoves presents sev- 
eral striking and characteristic features 
as distinguished from other branches 
of the foundry art. The castings are 
assembled or mounted without having 
machine work done on them so that 


while accuracy of size and shape is not 


important in the finished structure as a 
whole, accuracy of fit between parts is 
absolutely essential. In fact, it would 
be impossible to build up the stove if 
the fits between castings did not make 
such close joints that they could easily 
be sealed air tight and also make a 
good appearance. 

The requirements, peculiar to this in- 
dustry, have developed methods which 
do not rely on any abstruse theories nor 
on scientific accuracy of measurement, 
but which depend on common. sense 
and care in execution. The basic prin- 
ciple may, perhaps, be said to be the 
combination of a highly trained eye 
with the judgment which cannot be em- 
bodied in rules, but which comes onl) 
from experience. 

The author found at one large <¢ast- 
ern stove concern that,- given the re- 
quiremerts for a new piece of goods, 
the designer, or perhaps more properly 
the architect, first constructed a mental 
image of what was wanted, and _ then, 
bearing in mind the types and patterns 
on hand, gave it tangible form, some- 
times in a clay model and sometimes 
as a sketch drawn in perspective and 
shaded, a picture rather than a drawing. 

After this had been thoroughly dis- 
cussed and made to embody suggestions 
from all departments (co-operation is 
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a real force in this plant), it was laid 
down on a full size drawing 
all parts and not dimensioned, 


showing 


Stove Patterns. 


The drawing then goes to a gang of 


patternmakers, who make the master 
patterns, taking their sizes direct from 
the drawing. For convenience of dis- 
tribution to the workmen, comprising the 
gang, the separate details may be traced 
As 
castings are very thin, the wood patterns 
ot 


methods which 


from the general drawing. the 


delicate and 
to 
many a 


are course extremely 
the 


stove 


are familiar the 


man are a revelation to 


foundryman in other lines. 

For instance, curved pieces are occa- 
sionally bent to shape with an expendi- 
ture of labor and material but a small 
that to 


and work out such a piece. 


fraction of required build-up 
Possibly. 
such patterns would not be very durable 
under ordinary molding conditions, but 
in this case they are follow-boarded and 
used oniy in the production of work- 
ing patterns of metal. 
Another the 
production of such irregular shapes as 
a stove foot, for This com- 
pound curved surface, with not a point 


to measure from, 


interesting feature is 


instance. 


would defy the in- 
genuity of many a mathematician, but 


many stove foundrymen have seen the 


wood carver in a stove pattern shop 
produce such a _ piece with apparent 
ease, working out the exterior surface 
first, then drawing in the scrolls or 
other design, curved lines on curved 
surfaces, and carving them out. And 


he depends on the eye and on the hard 
for symmetry. 

Thin Castings. 
diffi- 
thick- 


this is 


Few foundrymen have not had 


with 
and 


culties castings of 
the 


more 


uneven 


ness importance of 


nowhere vital than in castings 


which average less than 3 inch in sec 


tion. Here again the stove foundry 
man relies on positive common _ sens¢ 
methods rather than on refined meas 
urements. Thus, the leg referred 
after the outside has been shaped ard 
carved, is cut away at the back folloy 
ing every irregularity of the design and 
keeping the metal thickness constant by 
gaging at every point by means of 
well-known tool sometimes called s 
sors calipers Even in the case of a 
gas stove burner tl half pattern is 
shaped inside ind out to a constant 
thickness of metal. Working patterns 
made from the outside and working core 
boxes made from the inside of su 
master by molding processes wf in- 
sure castings of uniform thickness. 
On this general class of patterns fol 
low boards are not only required t 


) 
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form the parting in the mold, but are 
essential to support the pattern against 
It 
convenient to carry the construction of 


springing during ramming. is often 


follow 
struction of the pattern, using it as a 


the board along with 
support for the pattern when working 
on the exposed side. 

other lines, 
runs through a 


In stoves, as well as in 


where one design line 
of sizes, great economies can be effect- 
ed by standardization of elements, any 
one of which may be used in a number 
of different and 


pattern 


sizes in the 
of 
of 


deserve 


even 
standardization elements. 


Standardization is too 
to 


can 


core prints 
but 


im a 


obvious mention, other 


elements be treated similar 
manner. 

For instance, the author saw a mas- 
ter pattern an oven door with 
pensive carved flanges and corners made 
with two lines of division at right: an- 
gles to each other so that it could be 
extended both length width. 
master was used to make a 
number of working patterns of differ- 
The ad- 
vantage of the follow board support in 
the case of this divided pattern is self- 
evident. 


for ex- 


in and 
This one 


ent sizes and uniform design. 


Shrinkage Allowances. 

Shrinkage allowances are adjusted to 
the number of steps and kinds of ma- 
terials intervening between the original 

Thus, 
cited, a 
the 
and 
these. 
always 


pattern and the finished casting. 
in of the door 
pattern each 


the case oven 


master is cast time 


original wood pattern is ch2nged 
the 
The 


made 


working patterns cast from 


original masters 
They are sometimes 
made in very soft metal, which can be 


shaped 


are not 


in wood. 


by hand and melted down so 


that the material can be used over after 

the secondary master pattern has been 

cast. 
Once the 


master patterns com- 


pleted they are assembled into a model 


are 


stove, the simplest and quickest method 
cking all 
patterns are probably most frequent- 
of 


ch dimensions. The work- 


for 
ing 
iron, though 


also made of alum- 


inum, white alloys and brass, the choice 


f material being governed by exactly 
the same considerations that would ap- 
ply in any foundry. 

[he foreman of the pattern shop is 
properly held responsible for the qua!- 
ity of the patterns and, therefore, prop 
erly the one to pass on the quality of 
the castings for working patterns. The 
castings are sand-blasted and_ then 
pickled to remove the scale, after which 
they may receive a preliminary polish- 
ing On a wire wheel brush for irreg- 
ular surfaces and an emery wheel for 
flat or convex surfaces. 


the con- 
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The main work, however, is done by 


hand with a file, scraper and emery 
cloth, and no man who has ever tried 
to mold a pattern in dry sand will 
deny that too much care cannot be 


given to finish and particularly to draft. 
Working Patterns. 


The working patterns, like the master 
patterns, are checked by being mounted 
as the castings are to be, rather than 
and this final fit- 
ting, judgment and experience count for 
more than theory in deciding just how 
much allowance should be made for the 
casting operation. Thus, the cope side will 
not be rapped, the drag side will, more 
allowance made 
on the drag side than on the cope side. 
The final test is a sample set of cast- 
ings made from the patterns and as- 


by measurement, in 


must be in shoulders 


sembled into a stove. 

This is a very general view of the 
method of developing an equipment of 
patterns for making stoves as practiced 


in the manufacture of heating and 
cooking stoves, gas stoves, steam and 
hot water boilers. The patterns for 


small parts particularly, and for some 
of the large parts, as well, are mount- 
ed on plates or fitted with stripping 
plates for use on the molding machine. 

Gating on these thin castings is im- 
portant, as the gates must be of ample 
to flow metal 
the mold without formation of 
cold shuts and thin enough to break off 
without breaking into the casting. The 
use of set gates or gates permanently 
attached to the patterns is preferred to 
cut by the molder, which are 
never twice alike. 

THe Founpry, April 1909, contained 
an article entitled “Hinged Matchplates 
for Stove Work,” which described the 
method followed by the Buck’s Stove 
& Range Co., St. Louis. The alloy for 
the matchplates was zinc 1 and 
inum 2. withstands 
foundry usage without being broken or 
bent 


area the over the whole 


of the 


gates 


alum- 
This alloy severe 
It has a high shrinkage and in 
order to get it into the mold as quickly 
as possible, it is poured simultaneously 
from four generous sprues and a large 
riser is usually placed in the center of 
the mold. Other articles on stove plate 
work were also published in THE Foun 


pry in March and June, 1910. 


Pattern Shop Arrangement. 
The equipment of 
the 
the 


intendent 


mak 
well 


the shop for 
ing patterns is interesting 
process. Mr, Whitehead, super- 
of the pattern shop of the 
Abram Cox Stove Co., Philadelphia, has 
made a 
that 


with 


as 


as 


very effective arrangement in 


all the 
toward 


plant by 


left 


economizing 


placing benches 
the 


space, 


win- 
giving 


their ends 


thus 


dows, 
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each man the best possible light and 
easiest access to machines and _ lessen- 
ing the temptation to conversation be- 
tween the workmen, because each looks 
toward his neighbor’s back. The ma- 
chinery is advantageously placed in a 
line paralleling the line of benches and 
near the center of the shop. The usual 
woodworking tools are provided. One 
tool which should be found in every 
shop is a first class grinding machine 
for sharpening tools, carrying a revolv- 
ing oil stone and a cone-shaped stone 
for gouges. Another in the same class 
is a small jointer taking such pieces as 
are usually planed by hand. Theknives 
of such a machine are much more easily 
kept in perfect shape than on a larger 
machine and it is a time-saver on work 
within its range. 


Another time-saver 1s a racx contain- 
ing, in marked compartments, perfectly 
seasoned and accurately planed stock in 
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The lessons to be drawn from the gen- 
eral methods outlined as applicable to 
other branches of the art might be sum- 
marized as follows: ¢ 
1.—Starting with a definite notion of 
size and saving the time consumed in 
laying out a piece to scale and then 
laying it out again full size in the shop. 
2.—Savirg in time required to dimen- 
sion drawing and complication of draw- 
ing by dimension lines and figures. 
3.—Elimination of mistakes in putting 
down and reading dimensiors. 
4.—Saving filing and reference  sys- 
tems. Each piece given a number and 
the master or secondary master pattern 
giving an absolutely sure record of the 
piece. This method makes it possible 
to furnish repairs for stoves made 50 
years ago. 
5.—Absolute checking of dimensions 
without possibility of errors in measur- 
ing by assembling patterns. 
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This order contains the piece number, 
the pattern number, the order or en- 
gine number, shows how many cast- 
ings are required, and gives a descrip- 
tion of the pattern and its size. The 
duplicate of this order is sent to the 
pattern shop and the original is re- 
tained in the foundry office until the 
casting is made. The duplicate foun 
dry order card is attached to the pat- 
tern when it reaches the pattern shop, 
and on the arrival of the pattern in 
the foundry the card is removed by 
the man in charge of the job, who re- 
tains it until the casting is made. On 
large jobs, he records on the card the 
time spent on the work, and then de- 
livers it to the foundry office where 
it is accepted as proof that the cast- 
ing has been made. When the casting 
is shipped to the machine shop, the 
card goes with it and is filed perma- 
nently in the office of the machine 
shop, while the original is retained 
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thicknesses of 8, 9, 10, 11, 12, 13, 14 
nd 15 to the inch. The varnishing is 
‘onfined to a room provided for the 
urpose. The metal workers are pro- 
ided with motor-driven 
rinding stands carrying emery wheels 


convenient 


d wire brushes that save much hand 
ork. There is also a small, portable, 
ectric drill which can be attached to 
ny lamp socket and taken to the work 
the bench or vise. 
The soldering forges are gas fired in 
is shop and are arranged with a pilot 
ht and automatic valve, the latter be- 
g operated by the weight of the sol 
ring copper when it is laid into the 
rge. 
The metal workers are provided with 
small molding department in which 
e alloy patterns and pattern plates are 
st and in which the actual working 
f a pattern in the sand can be con- 
eniently tested. This department con- 
ins the furnaces for melting the pig 
metals from which the alloys are made, 





6—Concrete idca of appearance of 
finished product, before it is made, 
through assembled patterns 


A Simple Pattern Record 
System 
By J. A. Murphy 


A simple system for recording pat- 


} 


terns has been devised for use in a 


foundry where a large number of pat- 


terns for engines different types 
and sizes are used. When an order 
for machinery is received, blue prints 
are sent from the office to the shop 
showing the various parts required, 
and containing particulars as to the 
number of castings required and the 
to which they must be machined. 
From these blue prints the foundry 


order, Fig. 1, is filled out in duplicate 


in the foundry office. When the pat- 
tern is returned to the pattern shop, 
it is stored in its proper place, and 
the pattern record card, Fig. 2, 1s 
made out and filed. The or'ginal foun- 


dry order card, when first received, is 


filed inthe foundry office in card in- 
dex file, where it remains during the 
time the work is going torward, thus, 


when a new job 1s received the index 


€ ¢ ins t aet Ss r 
the castings requ und as the work 
roceeds, the f s 1s itly 
al 1 snes s r s r € 
naneutly le Away I k 

c ry ( s not 
eianc st W t castings W 
nany each st re e ma di 
be re the rder is con a 


1. M. Betton, New York City, 
ufacturer of the Drucklieb injector 
sand blast apparatus, has removed 
from 178 Washington street to 14 
Park place 
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Silicon in Non-Ferrous Alloys 


the first of 


deoxidizing 


ILICON 
the modern 
placed at the disposal of the brass 

introduction been 


was one of 


S agents 
founder, and its 
of great advantage in electrical engineer- 
ing, as its use has enabled much higher 


has 


conductivities to be obtained in copper 
castings than was formerly possible. 
This is due to the fact that a relatively 
small amount of silicon will eliminate 
blow-holes in copper castings. The 
metal is not changed to any great 
extent, but retains the color and gen- 
eral characteristics of copper. Zinc, 
when used as a deoxidizer, necessitates 


the addition of several per cent to cop- 
per to obtain with the 
result that an alloy is formed, the con- 
ductivity of which is much lower than 


solid castings, 


that of copper. Silicon, however, does 
not improve the conductivity of cop- 
per, as it unites therewith to form an 


alloy, the same as zinc, and if it were 
added in the same quantity, would also 
the conductivity. It 
that 
undesirable in 
and it 
highest 


reduce follows, 


therefore, excess of silicon is 


for 


an 
electrical 
that 
obtained 


castings 


purposes, has been found 


the 
when 


results are only 


the minimum quantity of silicon 
that will reduce the oxide in the metal, 
is used. This quantity varies consider- 
the 
the copper is subject to wide variations, 
the 
manner in 


ably, because amount of oxide in 
which 
the 


if 4S 


are dependent on purity of 


the 
Consequently, the greatér 


copper, and which 
melted. 


the degree of purity of the copper used, 


and the more carefully it is protected 
from oxidation while in the furnace, 
the smaller will be the amount of. sil 
icon necessary to insure perfect cast 


their con 


ings, and the higher will be 
ductivity. 
Melting the Copper. 


the 
oxidized to 


Even with greatest care, the cop 


per will be extent 


some 
the 


original 


Therefore, molten 


the 


melting. 
differs 


amount of 


while 


copper from ingot 


by the oxide it contains, so 


that it will require more silicon to make 


sound castings than if it had remained 
at the tough-pitch condition of the in- 
got. Therefore, it would seem that it 


By C. Vickers 


the 
copper, when melted, back to the tough- 
pitch condition before additions of sil- 
are made. This has been found 
the case, and the amount of 10 
per cent silicon-copper required to elimi- 
nate blow-holes in sand castings poured 
from tough-pitch copper is than 
0.25 per cent. It has been determined 
by experiment that this quantity of sil- 
icon-copper will insure solid castings, 
even when the copper is not poled, and 
only careful attention is given to the 
melting. Therefore, a smaller amount 
of silicon-copper should do the work 
in conjunction with the poling process. 
As the conductivity of copper, to which 
1 per cent of silicon-copper has been 
added, is only about 57 per cent, there 
is room 


would be advantageous to change 


icon 


to be 


less 


for improvement, and care in 
melting should be exercised to protect 
the metal from oxidation, so that as lit- 
tle silicon as possible can be used in 
making the castings. When this is ac- 
complished, the amount of silicon added 
to the copper is very small, only 0.025 
per cent, and the percentage remaining 
in the metal is much less than this, as 
the greater portion is undoubtedly fluxed 
out. Consequently, the purity and con- 
ductivity of such castings is very little 
than that of the metal itself. 


less pure 


Silicon as a Hardener of Copper. 

Silicon is a great hardener of copper, 
being superior to tin in this respect, as 
the 10 per cent alloy of silicon and cop- 
per is so brittle that it can be 


like effect 


shattered 


glass, an that would require 
over three times the amount ef tin to 
produce. When present in small quan- 
tity, however, the effect of silicon in 


copper is to soften it, and castings made 
with silicon are as soft as annealed cop- 
per, a condition that is not appreciably 
the 


cent. 


changed, even when content of. sil- 


icon reaches 1 per An alloy of 
copper, 90 per cent, and _ silicon-copper, 
10 per cent, casts solid and clean, has a 
fibrous fracture of light, salmon color, 
the soft and not 


greatly differ from copper, to which only 


and metal is does 
2 per cent of 
added. The amount of 
in the so-called 10 per cent silicon-cop- 
9.63 


silicou-copper has been 


actual silicon 


per is only per cent by 


analysis, 





although this may, of course, vary, ac- 
cording to the conditions prevailing 
when the alloy is made. The principal 
use of silicon-copper in the past has 
been to insure the production of solid 
copper castings, but further than this 
it has not been extensively used in brass 
foundries. A number of experiments, 
however, have been undertaken with a 
view of determining its usefulness as 
an addition to other metals. 


Silicon in Red Brass. 


One of the first alloys in which sil- 
icon was tried was made by the follow- 
ing formula: Copper, 86 per cent; tin, 
8 per cent; zinc, 4 per cent, and lead, 
2 per cent. A sufficient amount to make 
a few castings was re-melted. The sil- 
icon was added in the form of silicon- 
copper and the amount used was equal 
to an addition of 4 pounds to 100 pounds 


of the mixture. One-half of the metal 
was poured into ingots, and one-half 
into sand molds. The ingots were of 


good appearance, smooth on top, with a 
depression extending lengthwise down 
the center, the bottom of the ingot be- 
ing red and gold in color. The sand 
castings exceedingly dirty and 
were covered with a white coating. The 
metal underneath the surface was spongy, 
the being filled with the white 
substance. The fracture of the metal 
was inclined to be crystalline, with large 
tearing crystals of a yellowish red hue, 
and the had to be scrapped. 
The alloy was remelted and cast a sec- 
ond time with 


were 


holes 


castings 


no visible improvement 
in the sand castings, although the ingots 
appearance. The 


fracture of the metal was dense and of 


were satisfactory in 
a grayish drab color, but a deep, rust- 


colored patch fracture 


the ingot around 


showed in the 
in the upper half of 
the depression on top. The alloy was 


cast a third time, fluxed with soda ash, 


but remained unchanged in its sand 
casting qualities. Another trial was then 
made of the same bronze, but with a 


smaller amount of silicon, 1% per cent 
of silicon-copper being added instead of 
4 per cent, as in the first trial, but the 
castings were still unsatisfactory, as they 
dull and a 
develop cracks 


color 
shrinkage 


were of a white 


tendency to 
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noted. 
the alloy was re-melted and re-cast, and 
this time the castings showed no traces 
of silicon, which had thus evidently been 


was As in the preceding case, 


deoxidized out of the alloy. This result, 


however, is not always obtained, as 
traces of the influence of silicon are 
sometimes visible on the castings for 


several re-melts. 


Copper, Tin and Silicon. 


The silicon was then tried with a dif- 
ferent alloy, the composition of which 
was as follows: Copper, 90 per cent, 
and tin, 10 per cent. A portion of this 
alloy was re-melted and 3 per cent of 
silicon-copper was added, and test bars, 
14% inches square, were cast in 
The alloy appeared to cast well and the 
castings looked bright and silvery with 
a reddish tint. The fracture of the 
broken bar was not uniform, but showed 
different colors, being light brown in the 
center and grayish around the circum- 
ference. It was believed that this 
favorable appearance of the fracture 
might be due to the use of too much 
silicon in the mixture, and a deoxidizing 
alloy was accordingly made, containing 


sand. 


un- 


30 per cent of silicon-copper and 70 per 
cent zinc, to form a brittle alloy that 
could be easily added in any quantity 
to the metal. This was then used in the 
of half of the tin in an alloy 
containing copper, 88 per cent; tin, 10 
per cent, and zinc, 2 per cent, the actual 
proportions taken having been copper, 
22 pounds; tin, 1 pound, 4 ounces; sil- 
icon-zinc, 1 pound, 4 ounces, and zine, 
8 ounces. A nice appearing sand cast- 
ing was obtained in the shape of a test 
bar, 14% inches square, but when broken, 
the fracture was still largely discolored 
with oxide, although the percentage of 


place 


silicon in the mixture was as low as 
0.15 per cent. This was more than had 
been used in the copper to make solid 
castings, but it was considered advisa- 
ble to begin with 5 percent of the 
alloy, and then t6 reduce the amount 


in subsequent trials. This was done, and 
the 
used as a deoxidizer in bronze, especially 
when lead is present, 0.03 per cent sil- 
icon is as 


results showed ‘that when silicon is 


much as_ should’ ever 


be used. 

As copper deoxidized with 1 per cent 
of silicon-copper seemed very tough, a 
bar was pulled for tensile strength, but 
only developed 23,000 pounds per square 


inch and another test made with the 
addition of zinc and tin gave 26,000 
pounds per square inch. The formula 


used in this latter test was as follows: 
Copper, 97 per cent; tin, 1.25 per cent; 
zinc, 1.25 per’ cent, and _ silicon-copper, 
0.50 per cent. 

An alloy of copper, 93.5 per cent; 
antimony, 5 per cent, and silicon-copper, 
1.5 per cent, is hard, sonorous and cop- 
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per-colored, but is not remarkable for 
strength, as might be expected from the 
use of antimony. It is much more rigid 
than a similar alloy in which the anti- 
mony is replaced by tin, but the latter 
alloy is much stronger and more ductile. 
The only use that can be suggested for 
this antimony alloy is for trolley wheels, 
as it presents the appearance of copper 
and the flanges are sufficiently rigid to 
withstand rough use. 

An alloy was made containing copper, 
8U per cent; lead, 16 per cent, and sil- 
icon-copper, 4 cast 
into sand molds, but the castings were, 
honeycombed on the surface, the holes 


per cent, and was 


having been filled with a white powder. 
Several attempts were made to cast this 
mixture in but the 
the same in each case and it was impos- 


sand, results were 
castings free from these 
at, 
ex- 


sible to obtain 
The 


was 


arrived 
should be 


conclusion 
that lead 
castings in 
is used, if it is intended to 
alloy in sand molds. 

An 


nesium was made based on the theory 


defects. 
therefore, 


from silicon 


the 


cluded which 


cast 
alloy of silicon-copper and mag- 
that it might prove superior to silicon- 
copper alone as a 
castings, 


deoxidizer of 
the fact that mag- 
greater affinity for 
oxygen than silicon, and does not lower 


copper 
owing to 
nesium possesses 
the conductivity of copper to the same 
extent. Copper deoxidized with 0.10 per 
cent magnesium had a conductivity of 
87 per cent, while the same quantity of 
silicon added in the shape of 1 per cent 
of silicon-copper, lowered the conductiv- 
ity to below 70. 
magnesium was 


Consequently, as the 
not its faults, 
an attempt was made to improve it by 
the addition of 


without 


silicon, and an alloy of 
silicon-copper with 3 per cent of mag- 
nesium was made and proved to be a 


dense, brilliant white alloy, very brittle 


and externally black in color. At the 
first trial of this combination of two 
powerful deoxidizers, the copper was 


purposely melted without any protective 
cever of charcoal, and when thoroughly 
liquid, 0.50 per cent of the silicon-mag- 


nesium alloy was added, and the metal 


was poured into sand molds. As soon 
as the heads were filled, the meta! 
swelled, and then began to pour out 


again in a thin stream that overtlowed 
and splashed onto the floor as if being 
poured 


from a crucible, and the cast- 


ings, as would be expected under the 


circumstances, were very spongy. 


Before pouring the next mold, ™% per 
cent of the silicon-magnesium alloy was 
again added, this continually 
increased with each mold poured, until 
2 per cent had been added without any 
change in the metal, which continued to 
rise in the heads and overflow. An 
examination of the castings showed them 


to be badly oxidized. 


and was 


At a second trial, 





263 





the copper was carefully melted under 
charcoal and 1 per cent of the alloy was 
added. This time the castings were 
solid, but in appearance and_ strength 
they were inferior to what they would 
have been, had silicon-copper been used 
alone. It that 
nothing use 
of such a and 


was therefore, 
gained by the 
combination of silicon 
magnesium in copper castings. 
The charcoal as a cover 
in melting copper was also emphasized 
by these Although the 
from the second trial were not of fine 
appearance, they were at least solid and 
could be the first 
heat were so rotten they could be broken 
with a hammer. 


evident, 
was to be 


making 
necessity of 


tests. castings 


used, while those of 
Charcoal as a covering, 
therefore, is just as important to suc- 
cess in making copper castings as the 
use of a deoxidizer, as the latter, how- 
ever good it will not restore 
copper that has been ruined in the fur- 
nace. 


may be, 


Silicon in Yellow Brass. 


Several tests were also made to de- 
termine the effects of silicon in yellow 
brass, and the first alloy tried was ordi- 
nary yellow brass with the addition of 
4 per cent of silicon-copper. As it had 
that lead 
detrimental to alloys containing silicon, 


lead 


been conclusively shown was 


no was used in the yellow metal 


The 


externally 


which was made from new metals. 


castings were bright yellow 


and resembled manganese bronze in ap- 


pearance. They were very tough and 
ductile, the effect of silicon on yellow 
brass being very similar to that of 


aluminum, but the alloy casts better, as 
it contains less dross. 
test, the 
silicon-copper 


In the following 
increased and _ the 
The formula 
was copper, 62 per cent; zinc, 36.5 per 


zinc was 


decreased. 
cent, and silicon-copper, 1.5 per cent. 
The appearance of this alloy was similar 
to that of the 


bar made 


first, but only one test 
pulled, the 
on 


was and tensile 


strength of which low 


of a 


was account 


flaw. Ordinary yellow metal with 


1 per cent of silicon tensile 
test of 30,300 pounds per square inch, 
which that the 
improvement in its 
but merely 
the fluidity of the metal. 
is not the 
that 
yellow 


test 


gave a 


seemed to indicate sil- 
effected 


physical qualities, 


icon no 
increased 

This, however, 
was later found 
the strength of 
materially, the 
the improvement 
provided they are cast with due precau- 
The ductility 
of yellow brass is considerably enhanced 


case, as it 
silicon increases 


alloys very and 


bars will show 
tions to insure soundness. 


by additions of silicon, and a test bar, 


1% inches square, was sawed half 
through and then bent back until dou- 
bled, but would not break. The fact 


that lead cannot be used in these alloys 
with silicon, limits its field of useful- 
ness, so that it is not probable that it 
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will ever become a rival of aluminum 
as a flux for yellow brass, the alloys 
without lead being too difficult to ma- 
chine. It occasionally happens, however, 
that silicon can be advantage 
in place of aluminum as a flux in yel- 
low brass. An instance of this 
proved by several splicer 


used to 


was 
ears, which, 
for the purpose of a test, were cast in 
aluminized brass and found ex- 
tremely difficult to obtain castings free 
from flakes opposite the gates 
and shrinkage cracks, where heavy and 
light portions joined. Although several 
methods of gating were tried, this trouble 
could not be 
order to run 
had to be 

formed 
no lead, silicon 
aluminum, 
tained 


it was 


dross 


because in 
the metal 
and this 
As the alloy contained 
was substituted for the 
the 


overcome, 
the thin 


strongly 


parts, 
poured, 
dross. 
and ob- 
clean 


were 
and free from all shrink- 

The formula used, fol- 
Copper, 58 per cent; zinc, 40 per 
cent, and silicon-copper, 2 per cent. The 
tensile strength of this alloy, as given 


castings 
age defects. 


lows: 


by a test bar cast in the ordinary man- 
ner, was 48,700 pounds per square inch. 
In tensile strength, this 
perior to the red brass ordinarily used 


alloy was su- 
in making trolley wire splicers, and it 
was sufficiently ductile to bend over the 
manner, but it 
possesses the disadvantage, common to 


wire in a_ satisfactory 


ali high zinc alloys, of being susceptible 
to slight increases in the zinc content, 
so that if great care is not exercised 
in weighing the component parts of the 
alloy, the castings are liable to be brit- 
tle. These are also 


alloys susceptible 


to crystallization, and much trouble was 


experienced with the few splicer ears 
that were used, as they would break 
and let down the wire after a_ few 
months service, although when put up 


the castings were sufficiently ductile to 


permit bending over the wire without 
any visible cracks. Whether the failure 
of such metal was due to the passage 


of electricity, to vibration of the wire, 


or to defects in the 


castings when put 
in use, was never ascertained, as their 
unsuitability for such a purpose was 
considered to have been conclusively 


demonstrated. 


Silicon in Manganese Bronze. 





n in 


slac 
Slice 


manganese 
and the 


when alumi 


bronze is similar to aluminum, 


astings appear the same as 


num has been used. The metal runs 
into the molds with the same facility, 
but it is doubtful whether silicon pos 
sesses any advantages over aluminum 
for this purpose. In the experiments 
conducted, 1 per cent of silicon-copper 
was used. 

Alloys of copper with iron and silicon 
can be made, but it makes a considerable 


difference whether ferro-silicon is used, 


iron 1s 
the 


or whether the 
the copper and 


first alloyed with 


silicon added later 


Sand 
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in the form of silicon-copper. In the 
latter case, the alloys are red in color, 
and when containing 4 per cent of iron, 
the metal is as strong, if not stronger, 
than The metal is 
resilient and has the appearance of cop- 
per. These facts were determined by 
actual tests, an alloy of 97 per cent 
copper and 3 per cent iron, added as tin 
piate, being first made, and thoroughly 
deoxidized. The result was 
red, close-grained alloy of 
and the metal 


phosphor bronze. 


a_ strong, 
silky frac- 
from the ingots 
be broken with difficulty. 
castings, however, showed slight 
traces of segregation and to overcome 
this, 3 per cent of silicon-copper was 
added. The fracture of the sand cast 
remained unchanged, and the 
silicon-copper was then increased to 5 
per cent. The castings were strong 
and ductile and of fine appearance, but 
with meltings the metal be- 
came harder and lost much of its ductil- 
ity. This led to a reduction of the 
silicon-copper to 4 per cent, and also 
an increase of the iron to 4 per cent. 
This change produced an alloy as hard 


ture, 


could only 


bar 


test 


successive 


as phosphor bronze, containing 10 per 

cent tin. The metal was stiff, very 

ductile and had a dense, uniform, sal- 

mon-colored fracture : 
Ferro-Silicon Alloys. 

When ferro-silicon was used, the re- 


sulting alloy resembled a tin bronze in 
general appearance. An alloy was made 
of 94 per copper and 6 
ot 50 per cent ferro-silicon. 

per was melted under 
ferro-silicon added suitable 
the being superheated 10 
minutes and a test bar was cast, which 
the results: Tensile 
strength, 44,620 pounds per square inch; 
elastic limit, 24,370 pounds; 
in 2 inches, 32 per cent; 
regular. 


cent per cent 


The 


and the 


cop- 
charcoal 
was with a 
flux, metal 


gave following 
elongation 
fracture, ir- 


A second alloy was then tried, using 
20 per cent ferro-silicon in place of the 
5U per cent in the same proportion with 
copper. The strength of this 
lloy was 49,960 pounds per square inch; 
elastic limit, 24,190 pounds; and elonga- 
tion in 2 inches, 50 per cent. In ap- 
pearance, the alloy resembled phosphor 
bronze and was without dif- 
ficulty, the presence of iron being shown 
neither in the fracture the 
surfaces. The was tough 
red heat, and undoubtedly 
forged. When exposed to a _ gas 
flame, being alternately heated red and 
cooled, it turned black, but did not 
scale. It probably would be found suit- 
ble for ignition tubes for gas engines. 
To determine the effect of manganese 
on an alloy of 


tensile 


a 


machined 


nor on ma- 


chined metal 
at a 


could 


and iron, 2 per 
cent of manganese-copper was added to 
the alloy of copper and 50 per 
ferro-silicon, previously described. 


silicon 


cent 
This 
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resulted in a rigid metal with a mixed 
fracture, which seemed to be a combina- 
tion of two alloys—copper and silicon, 
and copper and manganese. The cast- 
ings molded in sand were extremely 
porous and to correct this, 1 per cent 
of phosphor-copper was added, which 
resulted in producing still greater poros- 
ity. The same result was always ob- 
tained when manganese was added to 
these alloys, but the cause of the poros- 
ity was not determined, and it was the 
only element which produced such ef- 
fects, as titanium, chromium, tin and 
nickel, seemed rather to improve the 
alloy, than otherwise. 


Silicon-Copper Alloys. 


As the alloys of silicon-copper and 
i10n were cheaper than copper and tin 
alloys of similar physical characteristics, 
they were extensively used where a high 
grade metal was required. 
sessed the disadvantage, 
having to be 


They pos- 
however, of 
isolated from all other 
kinds of brass, as when added to any 
metal containing lead, the castings were 
invariably scrapped, and as accidents oc- 
casionally happened, due to the difficulty 
of distinguishing between the gates from 
the silicon mixtures and other alloys, 
means were sought to remove the silicon 
from the mixture. ‘To accomplish this 
the following alloy was made: Copper, 
10 pounds; tin, 1 pound; zinc, 1 pound, 
and lead, 1 pound. To this alloy, 3 
ounces of silicon-copper were added. 
The resulting sand castings were dirty, 
ot a white color, and could not be used 
for any purpose. 
and 4 


They were remelted 
ounce of- magnesium was added. 
The metal was again run into castings, 
and an improvement was noted in their 
external appearance, but the fracture of 
the alloy was very poor. It was again 
remelted with another 4% ounce of mag- 
nesium, the object being to discover if 
this element could be used as an anti- 
dote to the silicon in leaded brass mix- 
tures. The alloy originally consisted of 
19 pounds of ounce metal, and 3 ounces 
of silicon-copper, and at the third re- 
melt, 1% ounce of magnesium was also 


added. The castings from this heat 
were hard and dirty, of a _ mottled, 
greenish drab color, with some black 
dross on the cope side. The metal was 
short and broke easily, the fracture 
showing a core of ordinary poor grade 
bronze, surrounded by a bluish enve- 
lope which exhibited large, tearing crys- 
tals. The metal was again re-melted, 


Y% ounce of sodium and some oxide of 


copper having added. This re- 
stored the metal, and the castings were 
of good color and showed an excellent 
fracture. It was found more difficult 
the from the ferro- 
silicon class of alloys as oxide of cop- 
per would not effect its removal alone, 
but only when lead, magnesium and 
sodium were also added. This investi- 


been 


to remove silicon 
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gation showed that silicon has only a 
limited application in copper alloys and 
should never be added to metal contain- 


ing lead. Its use should be confined 
chiefly to the production of 
castings and special alloys. The results 
also proved that ferro-silicon can be 
alloyed with copper to produce metals 
stronger than the copper-tin series, and 
capable of replacing them if tin contin- 
ues to advance. 


copper 


_—_—__—_—. 


Burning Collars on 
Bronze Valve 


Stems 
By Emil B. Horne 


Tobin bronze stems are frequently 
required on large valves, and whether 
the latter are of the inside or outside 
lifting type, a substantial collar is re- 
quired on the stem in order to lift the 
plug, and this collar must possess 
strength sufficient to withstand the 
pressure of the water or steam against 


the plug or wedge. A 24-inch valve 
having a stem 1% inches in diam- 
eter will require a collar of from 
2 to 2% inches in diameter, and if 
the specifications demand rolled to- 


bin bronze it is usually necessary to 
use material 2'4 inches in diameter to 
provide stock for the collar, and then 
turn off the other part of the stem to 
the required dimensions, and to avoid 
this waste of labor and material, a 
plan of burning on the collar was de- 
A pattern made in wood 
of the collar with a hole in the center 
to admit the stem, and a mold 
made of that portion of the stem with 
the collar on it, in a flask cut away at 
either end to 


vised. was 


was 


the stem to 
shown at A, in the accom- 
panying illustration, which also shows 
the position of the sprue and flow-off. 
Condition and Amount of Metal. 
The metal must be poured hot and 
should be of the same composition as 
the stem, about 
the the collar will 
have to be poured into the mold and 


allow pro- 


trude, as 


and as a rule five 


times weight of 


riser. For stems larger than 2% 
inches in diameter it is necessary to 
cut several grooves where the collar 


is to be burned-on, to enable the metal 
to get a better grip on the bar. These 
large stems also require the sprue to 
be located directly on the top as at 


C, in the illustration, while with the 
smaller sizes the sprue is located at 
the side of the mold. While pouring 


a steady stream must be maintained, 
otherwise the likely to 
come chilled when it strikes the stem, 
which is not heated but merely freed 
from dirt and moisture, the 
cold, the mold left 


metal is be- 


and as 


stem is 


must be 
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open until ready to pour to prevent 
sweating. 

Several tests were made in order to 
obtain some idea of the strength of 
the weld. A _ l-inch bar of tobin 
bronze had a tensile strength of 45,000 
pounds, and a similar rod on which a 
collar was cast broke at 43,300 pounds, 
thus showing a loss of only 3.78 per 
cent of the original strength of the 
bar. 

The test piece broke at one side of 


by the addition of 
or tin, or both. 


either aluminum 


Aluminum is superior to tin in this 
respect, as the addition of 3 per cent 
to an alloy of zinc and copper con- 
taining 11 per cent of the latter metal, 
will increase the 
Experiments conducted to determine 
the effects of different metals in build- 
ing up the strength of alloys of zinc 
with varying proportions of 


strength five-fold. 


copper, 




































































the collar, and after the collar was showed that the addition of antimony 
sawed lengthwise, the burned portion 4S of little value; that manganese 
¢ . = 2 
proved to have penetrated the metal ™ade the metal run more sluggish 
of the stem to about two-thirds of its @2md produced beautiful iridescent 
extent. An attempt to push off the Colors on the surface of the ingots, 
ring failed, as the machine was not Dut could not be considered an im- 
strong enough. It was thus proved provement; that sodium in the pro- 
that the collars were so firmly at- portion of 6 per cent had no partic- 
tached that the stem was to all in- ular strengthening effect, although it 
tents and purposes solid. hardened the zinc and produced a 
"een, 
| | 
| 
| 
| ! 
T 
| 
foanw FF 
BURNING COLLARS ON BRONZE VALVE STEMS. A, SHOWS THE Motp, B, THE 
METHOD oF GROOVING THE Bar, AND C, THE DIRECTION IN WHICH METAL FLows 
——— fibrous arrangement of the crystals 
Alloys of Zinc | oom pasanney 
li 


Alloys of zinc find extensive appli- 
cation 
for 


for making die-castings, and 


many other where a 


harder metal is required than is 


purposes 
pos- 
sessed by alloys that have a tin base. 
In addition to the 


alloy Ss 


zinc, usual con- 


stituents of these are copper, 


The 


na- 


tin, aluminum. 
the 


and 


antimony and 


copper breaks up crystalline 


the zine the other 
add to the 
While 


zinc 


ture of met- 


als strength and 
the 


crystals, it 


casting 
qualities. 
the 

itself confer 


copper breaks 


up does not of 
strength, and 


the dual alloy must be supplemented 


any great 


When 11 per cent of silicon-copper 


was used in place of ordinary cop- 
per, the strength of the alloy was 
neither increased nor decreased, the 
silicon having no effect even when 
aluminum was so added. This was 
considered remarkable in view of the 
great improvement in these alloys 
produced by aluminum, because sili- 
con affects brass much the same as 
aluminum, and it was believed it 
would have a similar influence on 
alloys of zinc and copper in which 
the former metal predominated. 

This is net the case, however, a§ 
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silicon appears to have very little 
influence on zinc, unless it is alloyed 
with a considerable amount of cop- 
per, as in the case of yellow brass. 


Phosphorus, especially in conjunction 
with aluminum, increases the strength 
of zinc alloys considerably, and an al- 
8814 


loy of zinc 4 pounds, copper 4% 


pounds, phosphor copper 4% pounds 


and aluminum 2% pounds, is stronger 
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than cast iron. The effect of tin is 
to impart a certain amount of duc- 
tility to alloys of copper and zinc. 


The metal lacks the fluidity and stiff- 


imparted by aluminum, but on 


the other hand, it can be: freely used 
in brass mixtures, should the occasion 


ness 


arise. 
\n excellent alloy of copper, zinc 
and tin is as_ follows: Zinc, 88 
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pounds: copper, 6 pounds, and tin 6 


Another good alloy is 


first 


pounds. 


formed by making a hardening 
by melting 4 pounds of copper and 
adding 4 pounds of zinc, 5 pounds of 
This is 


run into ingots and is added to zinc 


tin and 5 pounds of lead. 


in the proportion of 6 pounds of the 


hardening to 20 pounds of zinc. 
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Gold-Colored Bronze 


Please give formulas for the follow- 
ing alloys: Gold-colored bronze, yellow 
brass that will tubing, 
aluminum alloy that 1s suitable for cook- 


match and . an 
ing utensils and will withstand repeated 
heating. 

For a golden bronze use the follow- 
Copper, 87 pounds; tin, 6% pounds; 
pounds, and lead, three pounds. 
too 
alloy is 


ing: 
zinc, 314 
If this alloy 
cheaper, but excellent 
by a reversal of the proportions of the 
the 
would 


expensive, a 
formed 


proves 


foregoing 
then 


zinc, given in 


The 


pounds, and tin, 3% pounds, 


tin and 
formula. 
be, zinc, 6% 
and should it 

to reduce the content of 
particular purpose, one pound more of 


proportions 


be considered advisable 


lead for any 
copper should be added for every pound 


of lead that is omitted. To match yel- 


low brass tubing, the following alloy 
can be used: Copper, 70 pounds; zinc, 
27 pounds; tin, one pound, and _ lead, 
two pounds. A satisfactory aluminum 
alloy follows: Pure aluminum, 94 
pounds; copper, six pounds, and mag- 
nesium, one-quarter pound. 
Casting Yellow Brass 
We are making a yellow brass, con- 
taining 16 pounds of copper, 7 pounds 
of sinc, 1 pound of lead and 2 ounces 


of aluminum. It polishes nicely, but the 
like the light color 


the castings imparted by 
make a yel 


trade does not of 


tlre } ’ 

the aluminuni. 
i 4 llow 
ing 16 pounds of copper, I0 


F 
anad 2 


also brass, contain- 


pounds of 


Zinc ounces of Ssilicon-copper 


which also has a nice, bright color, but 


the trouble is we cannot ream or dri 


the castings, and when we use lead with 
the 


how 


this mixture, it will not work with 
silicon-copper. Can 
to overcome this difficulty? 


The first 
grade of 


1 advise 


us 


mixture is an ordinary 


and 


yellow brass 


common 
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no need for the addition 
beyond the fact that it 
easier, by eliminating the 


there is really 
of aluminum, 
makes casting 
smoke, and adds fluidity to the metal. 
Such and_ cast 
many years before aluminum was known 
in the foundry, but it requires 
more skill to obtain good castings with- 
than with the aluminum, and that 
is the reason the latter metal is 
so extensively as a flux in yellow brags. 
The of aluminum has become so 
associated with cheap mixtures, which 
contain too much zinc to be cast with- 
out it, and its effect on the appearance 
of the become well 
known that many users of castings have 
the 
natural inference is that a cheap metal 
is being substituted. 


mixtures were made 


brass 


out, 
used 


use 


castings has SO 


a decided objection to its use, as 


The color of a yellow brass casting 
without aluminum is red externally, and 
not Therefore, it is to 
that it contains more copper, 
hence is a better metal than an- 
having the characteristic 
appearance produced by 
There should diffi- 
culty in obtaining castings without alu- 
minum, provided they are heavy enough 


yellow. easy 
imagine 
and 
other casting, 
bright yellow 


aluminum. be no 


to run. All that is necessary is to pour 
the metal with sufficient force to keep 
the heads filled so that the smoke can- 
not get into the castings. This will 
require some practice. The metal must 
not be poured too cool, and in this 
connection it may be well to point out 
that there are very few castings that 
should be poured with brass so cool 
that it does not smoke. Regarding the 


second alloy, if you desire to add lead, 


the silicon-copper can be replaced by 
aluminum, but the casting difficulties 
will be increased, and the strength of 


the alloy will be decreased. Therefore, 


it would be better to reserve this alloy 


for work requiring a strong, tough met-’ 


al, and use the first alloy for ordinary 
castings. 





Zz] 


Sluggish Aluminum 
We are making cylindrical aluminum 
castings, 14 inches long, 5 








inches in di- 


ameter and 1/8 inch thick. The metal 
is poured at a temperature of 1,300 de- 
grees Fahr. The alloy, which consists 


of aluminum, 93 per cent, and copper, 7 
per cent, is sluggish and does not fill the 
mold. We would. like to know whether 
we can mix any other metal with the 
aluminum that will give us better re- 
sults? 

There is a possibility that you are 
pouring these castings too cool and the 
metal sets before it can flow around the 
A casting %-inch in thickness and 
the size you give will require very hot 
metal to run successfully. A large num- 
ber of gates will also be required, and 
if these are arranged down either side 
of the casting it will be necessary to 
pierce the highest point of the cope with 
several vents to allow the metal, as it 
climbs over the to out the 
Otherwise, the air will be impris- 
at this point and will be com- 
pressed as the metal advances until the 


core. 


core, drive 
air. 


oned 


pressure of the air equals that of the 


metal, and when the progress of the 
latter is stopped, a misrun casting re- 
sults. The trouble outlined may _pos- 


sibly be overcome by pouring the metal 
hotter, increasing the number of gates, 
if this is possible, and by well-venting 
the cope. The core, also, must be as 
soft as possible and should be made in 
halves. 3efore half is 


from the core box, scoop out most of 


each removed 


the sand in the body so that only a 
shell remains. Fill the hollow space 
with molding sand, turn out on the 
plate and dry. Before the halves are 


pasted together the molding sand is re- 


moved and the finished core is then a 
mere shell, which the gas can easily 
penetrate. The metal will flow over 


such a core much more easily than over 
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a_ solid 
small vent. 


with the usual 
that the ingot 
aluminum is pure aluminum and not re- 
melted metal, and if you desire to try 
other alloys, the following can be rec- 


core equipped 


Be certain 


ommended: (1) Aluminum, 94 per 
cent; copper, 6 per cent. (2) Aluminum, 
95 per cent; copper, 5 per cent. (3) 
Aluminum, 81 per cent; copper, 2 per 
cent; zinc 15 per cent; tin, 2 per cent. 
(4) Aluminum, 98 per cent; magnesi- 
um, 2 per cent. 


Ductile Aluminum 


We would like a formula for a strong, 
tough alloy of aluminum, suitable for 
casting dough beaters, used in_ bread- 
making machines. Kindly inform us tf 
clean copper clippings will melt in alum- 
inum without having to heat the latter 
to a temperature sufficiently high to in- 
jure it. Wall the addition of tin make 
an aluminum mixture stronger or tough- 
er, and if not, what would you advise 
us to use for this purpose? 

lf a very strong and tough alloy is 
necessary for the purpose you mention, 
we doubt whether any casting alloy of 
aluminum will be found suitable, as such 
metals do not possess the strength, com- 
bined the ductility, of the alloys 
of Copper in with tin, 
zinc and various other metals, is capa- 
ble of producing a metal much strong- 
er and tougher than copper alone, but 
aluminum differs in this respect, as the 
original ductility of the metal, instead 
of being increased, is generally dimin- 
ished by the addition of other metals. 
Therefore, when an alloy possessing suf- 
ficient ductility to bend without break- 
ing is essential, only a slight admixture 
of other metals can be made to the 
aluminum, otherwise it will more nearly 
approach the physical characteristics of 
cast iron, and while stronger than when 
pure, will bend but slightly, and can be 
broken quite easily by impact. 

The following 
mended: 


with 


copper. alloy 


alloy can be recom- 
Aluminum, 95 pounds; copper, 
4 pounds, and phosphor-copper (15 per 
cent), 1 pound. The can be 
added to advantage in the form of clean 
clippings only a_ portion of the 
aluminum need be heated to the temper- 
ature necessary to make the alloy, which 
is a bright red. The clippings are add- 
ed gradually so as not to chill the alum- 
inum, and when dissolved, the mixture 


copper 


and 


is stirred and the remainder of the alum- 
inum is added. 
can be powdered 
clippings. 
gained by 
aluminum 


The phosphor-copper 
and added with the 
No special advantage will be 
the use of tin, as it hardens 
and decreases its ductility. 
An alloy containing tin follows: Alum- 
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inum, 84 pounds; zinc, 12 pounds; cop- 
per, 2 pcunds, and tin, 2 pounds. 






Pattern Alloys 


In- making brass patterns for gated 
work, we experience trouble from hard 
castings. The formula we use is as 


fellows: Copper, 20 pounds; zinc, 1% 
pounds; tin, 1% pounds, and’ lead, % 
pound. The metal is melted with coke 
in pit furnaces, and the molds are made 
of fine sand. Will you kindly give us 
a formula for this kind of work, to- 
gether with instructions for melting? 
By a reversal of the proportions of 
the tin and lead in this alloy, a metal 
will obtained that 
more easily may 


be worked 
possibly meet 
The alloy will then 
Copper, 20 pounds; 
tin, 34 pound, and 
A very free cutting 
alloy can be made as follows: 
20 pounds; lead, 2 pounds, and zinc, 2 
We that you try this 
metal and if found “too soft, tin may 
be added. 


can be 
and 
your requirements. 
be as_ follows: 

1% pounds; 


lead, 1% pounds. 


zinc, 
Copper, 
advise 


pounds. 


The molding practice is cor- 


rect and should produce satisfactory 
castings, therefore, no change in this 
respect is advisable. In regard to the 
melting conditions, use new metal as 


much as possible for making the brass, 
as one thing to be guarded against is 
the presence of iron in the metal. 
Therefore, if scrap copper is used, care 
should be exclude iron 
the This precludes the 
use of fine scrap copper wire, as, occa- 
sionally, thin, 
become 


exercised to 
from mixture. 
copper-coated iron wire 
entangled in the cabbaged 
mass to the detriment of the resulting 
castings. 


will 


Calcium and Molybde- 
num in Copper 
Alloys 


for the con- 


ductivity and tensile strength of copper 


A formula improving 
and its alloys has recently been patented 
by Rudolph Franke, of 
Both wire 
are used in Germany, and to deoxidize 
and otherwise improve the metal, before 
it is drawn into wire, it the 
practice to treat it with an alloy con- 
sisting of 64 parts of aluminum and 36 
parts of magnesium. This not 
proved entirely satisfactory and experi- 
ments made to 
this alloy could not 
replaced by 
num. 


Eiseleben, Ger- 


many. bronze and copper 


has been 


has 


were ascertain whether 
be advantageously 
either calcium or molybde- 
The results the tests proved 
the superiority of calcium added in the 
form of and it was 
found that molybdenum was similar in 
its effects to calcium. The tests also 
proved that combinations of calcium and 


molybdenum produced good results, but 


of 


calcium-copper, 


269 


calcium nor molybdenum 
used in combination with 
About 0.35 per cent of 
molybdenum alone or in 
combination is recommended, and it is 
that it greatly increases the 
strength of the treated 
therewith, which then possesses a 
ductivity of 95 per cent. The calcium- 
copper that was used contained 12.2 per 
cent calcium and the molybdenum was 
added in the form of a metallic powder 
containing 97.1 molybdenum. 


that neither 
shquld be 

aluminum, 

calcium or 
claimed 
tensile wire 
con- 


per cent 


Chandelier Work 
We have recently recetved orders for 
light 


leaves 


brass work, consisting of scrolls, 
and other thin castings, such as 
are used on chandeliers and electroliers. 
in dipping brass, 


and experience nuch trouble from mis- 


We are casting them 


run, rough and dirty castings. Our usual 
line of work consists of machinery cast- 
ings and miscellaneous jobbing work, 
comparatively heavy in character, but 


desire also to handle thin, light work. 


s00 


we 
Chandelier work is cast both horizon- 
tally and vertically, and to successfully 
run the castings it is necessary to mas- 
ter the art of pouring and to use nu- 
merous gates. In casting horizontal 
molds it is customary to raise the sprue 
end of the mold several inches, to 
the lip of the pot on the flask and to 
give one quick decisive dip, which throws 
just the right amount of metal into the 


rest 


mold to run the castings, but not to en- 
tirely fill the sprue. Any hesitancy in 
pouring, whether the molds are vertical 


or horizontal, will produce misrun cast- 


ings; consequently, every effort should 
be made to master this part of the 
process. The addition of a few ounces 
of aluminum to the alloy will greatly 
simplify the pouring, as the fluidity of 
the metal is increased and the smoke 
diminished. The surface of the metal 


can be seen, and if the metal is poured 
in a good steady stream, the castings 
will run without the necessity of dash- 
ing it into the mold. The castings, how- 
ever, are not as fine in appearance when 
dipped as when made without the use 
of aluminum, and this reason there 
When 
ly 
per cent of silicon-copper produces the 
same fluid effect as aluminum, but does 


for 
is some prejudice against its use. 
the brass is not leaded, the use of 


not cause drossing to the same extent. 
Rough and dirty castings are caused by 
coarse sand and it will be necessary to 
either use a facing of fine sand next to 
the patterns, or to devote one or more 
Do 
patterns into a 
mold, as half of its area will be occu- 
pied with the gates and it will not pay 
to economize 


sand piles to this class of work. 


not crowd too many 


in their use. 


In gating a 


it will often be 
found necessary to place it in the cen- 
ter of a ring, formed of 5/16-inch round 


/ 


iron, and about 14 inches larger in di- 
the rosette. This ring is 


connected to the runner and forms the 


for instance, 


rosette, 


ameter than 
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gate for the rosette, which is connected 
to the ring by small branches cut in the 
cope and which conduct the metal from 
the ring gate to the back of the rosette, 
the little lumps left by the gate being 
afterward ground off. It will probably 
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O MEET the insistent demands of 
modern tor 


nhysical qualities in non-ferrous 


engineering high 


alloys, constant eftorts are being 
put forth to effect their improve- 
inent, and as a consequence many 
elementary substances formerly little 


known have become commercially 


One of the most recent of 
these contributions to the metallurgy of 


available. 


the brass foundry is boron, which has 


been recommended as a deoxidizer of 
copper, and considerable interest cen- 
ters around this element because it is 


claimed that it does not form an alloy 
with copper, but merely combines with 
thus 
of the metal, leaving the latter in its 


the oxygen, which is slagged out 


original state of purity. If the excess 


oxygen is removed, and the copper is 
sufficient 
of 


copper 


melted with care to prevent 


other cast- 
that 


and 


undue absorption 
of 


gases, 
ings pure are perfectly 


solid be the 
ity of such castings will be high because 


can made, conductiv- 
they are pure, as it is the foreign ele- 
ments that must be added to copper to 
the castings, that 


Heretofore cast- 


promote solidity in 

lower its conductivity. 
ings of pure copper have not been com- 
mercially available, for although claims 


have been put forth from time to time 
of the discovery of such a method, upon 
that 
some deoxidizing element was required, 
and that the 


conductivity of the copper is lower than 


investigation it is usually found 


as a consequence electric 


that of the pure metal. 


Elimination of Oxygen. 


The only manner in which oxygen can 


be eliminated from copper other than 
by the introduction of some foreign 
substance, is by the process known as 
poling, practiced in the nnal stage of 
the refining of copper. In the found- 
ing of copper poling is seldom prac- 


ticed, especially when the metal is melt- 
ed the 


wood 


in crucibles, as introduction of 


of into a crucible 
nearly full of molten copper causes con- 


a stick green 


siderable commotion, which spatters the 


metal, some of which escapes the 


pot 
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and is lost. The addition of some metal 
or metalloid that will remove the oxy- 
gen from the copper is the most feasible 
method of elimination in the foundry, 
and for this purpose phosphorus, silicon, 
manganese, all used, and in 
the case of alloys are open to slight 
objection, as the conductivity of brass 
or 


etc., are 


bronze is rarely of great import- 
ance. In the case of copper castings 
when conductivity is an object, poling 
is sometimes practiced, but even then 
the addition of silicon is advisable, al- 
though can, of course, be used 
than if poling is not done, as much of 
the oxygen is eliminated thereby. The 
addition of lowers 


less 


silicon, however, 
the conductivity of the castings as it 
is not possible to so gage the amount 
added, that it will be just sufficient to 
remove the oxygen and not leave any 
excess to alloy with the copper, con- 
sequently some little margin of safety 
must be allowed, and an alloy of cop- 
per with silicon is formed the con- 
ductivity of which falls below that of 
the pure metal. If boron, therefore, 
as is claimed, will unite with the oxy- 
gen and not with the copper, it would 
not greatly matter if an excess was 
used, as it would simply rise to the 
surface of the metal with the rest of 
the slag. 

Boron in character is similar to car- 
that is it to the same 
natural family, with a leaning in some 
of its forms towards the metals. It is 
found in nature with 
and also in 
other forms, the most familiar of which 


bon, belongs 


in combination 


oxygen as boracic acid, 
is borax, a combination of boron, oxy- 
gen, sodium, and when in the crystal- 
line state, water. Borax has a slight- 
and reaction, and 
when heated bubbles up, loses its wat- 


er and just 


ly alkaline taste 


heat melts 
The value of 
borax in ‘brazing is well known, and is 


below a red 


into a transparent glass. 


due to its power of dissolving metal- 
lic film the 
surfaces to be brazed, and prevent the 
union of the solder or spelter. 


oxides which form a on 


Borax 
is largely obtained by dissolving na- 
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be necessary to skin dry the molds and, 
therefore, they should be lightly sprayed 
with molasses water before they are fin- 
ished. Just before pouring, they are 
torched, or surface dried in any other 
suitable manner. 

















boracic acid in a hot solution of 
carbonate of sodium. It is of value in 
melting operations as well as for braz- 
ing, especially in making alloys high 
in lead. 

Boracic acid is the only oxide of 
boron known, its composition is three 
atoms oxygen and two of boron, 
and like borax it contains water and 
when heated becomes fluid or melts in 
its water of crystallization, then if the 
heat is continued the becomes 
and swells up, as the water is 
expelled and when all the water has 
been driven out by a strong heat, a 


tive 


of 


mass 
pasty 


clear viscous liquid is left which solidi- 
fies when cool to a glass, which after- 
wards cracks and splits up. 


Boric Anhydride. 


The substance is anhydrous boracic 
acid, or boric anhydride, the reduction 
of which by means of magnesium or 
sodium, produces amorphous boron, 
which resembles the charcoal modifica- 
tion of carbon, other forms of boron 
being the crystalline and the graphitic, 
the first named resembling the dia- 
mond in hardness and other qualities, 
and the latter is similar to graphite, 
but of a reddish color. The amor- 
phous condition of boron is best for 
making additions to copper, as figuring 
from the analogous case of carbon 
neither the graphitic or the crystalline 
condition would be of value for such a 
purpose. 

The amorphous boron can be pre- 
pared from boric anhydride by reduc- 
tion with sodium or magnesium, in the 
former case ‘100 parts of anhydride are 
mixed with 50 parts of sodium in small 
lumps, and the mixture is then thrown 
into a strongly heated crucible, prefer- 
ably iron, and the air is excluded by 
a flux of salt. The reaction proceeds 
rapidly and is assisted by stirring with 
iron rod, after which the fused 
mass can be poured into water, or left 
until cool and then washed in acidulat- 
ed water, which dissolves the borax 


an 


and salt, while the boron settles.to the 
bottom as an insoluble powder, which 
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is then washed, and carefully dried. 
Amorphous boron is a greenish pow- 
der which readily takes fire when dry 
and a ray of sunshine falling upon it 
is frequently sufficient to cause it to 
enflame. A high state of purity, how- 
ever, is not necessary for metallurgical 
purposes, so that it can be mixed with 
anhydride, and when magnesium is 
used in its reduction, some of the lat- 
ter will remain as magnesium borate, 
thus a mixture results of amorphous 
boron, boric anhydride and magnesium 
borate. It is the amorphous 
that removes the oxygen 
from the molten copper, and produces 
solid castings. 


boron, 
however, 


Boron Bronze. 


As to the truth of the statement that 
boron not form an alloy with 
copper some doubt may be permitted, 
as boron has been used for some time 


di eS 


in alloy with copper and aluminum, to 
form boron bronze. This alloy is also 
known under other names, and the ad- 


dition of boron is claimed to effect 
ereat improvements in aluminum 
bronze, making it more dense and 


strong, but its greatest effect is the in- 
fluence it exerts on the casting quali- 


ties of aluminum bronze, as it is 
claimed that by its use perfect cast- 
ings are easily obtained. The effect 


£ boron on the density and strength 
of aluminum bronze can be easily un- 


lerstood, whether it enters into ad- 
uxture with the metal or not, as its 
power to deoxide would account for 


that, but the improvement in casting 
ialities would indicate that it entered 
to the alloy, and by its presence was 
ble to either counteract the formation 
‘ aluminum oxide, or to reduce the 
me when formed. It would be 
strange if it would do this, as alum- 
num is able to reduce boron from its 
<ide, it seems, therefore, that the re- 
rse could hardly occur, and that, 
‘refore, the reputed influence of bo- 
n on the casting qualities of alumii- 
m bronze is largely imaginary. This 
ves the question open as tO whether 
ron combines with copper or not, 
d is an interesting field for investi- 
tion, 


12 


\morphous boron, like charcoal, dis- 
in certain metals, thus when 
charcoal is heated together with 
Wrought iron it penetrates the latter, 
1 converts it into steel. Inasimilar 
nner, boron enters into combination 
ith aluminum, and converts it into a 
ystalline and brittle substance, this 
taken advantage of in forming bor- 
bronze. A mixture of boric anhy- 
ride and fluor-spar is heated at a high 
mperature until dense fumes of bor- 
n fluoride appear, ingots of aluminum 


ves 





are then 
mass, reduction of boron takes place 
and an alloy of aluminum and boron 
is formed, that is used in the produc- 
tion 
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introduced into the molten 


of the bronze, the percentage 
used to form the alloy being anywhere 


from 1 to 8 per cent. 


Replacing Worn Brass 
Surfaces by Burn- 
ing-On 
By Louis Lukrsen 


Locomotive driving boxes and wedges 
are generally made of cast iron, but on 
account of the superior strength and 
wearing qualities of brass, this material 
is now being largely used. These shoes 
and wedges are placed between the 
driving box flanges and the face of the 
pedestal jaw, and are supported on the 
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brass wedge on top, and at the end of 
the mold, opposite the gate, a heavy 
bushing pattern is placed to serve as 
a riser or flow-off. This bushing re- 
quires 20 pounds of metal and is used 
for the side rod.of a locomotive, and 
a riser is taken off in the cope from 
the bushing on the side farthest from 
the wedge. 

The pouring gate on the other end 
of the wedge is cut the full width of 
the wedge and deep enough to take the 
metal rapidly. The accompanying illus- 
tration shows the driving box, and gives 
the relative positions of the wedge and 
shoe, and clearly illustrates the manner 
in which they are supported by the 
pedestal brace. A section of the wheel 
axle is shown at A. No loose sand 
should be left around the gate, the 
metal must be very hot and the pouring 
requires good judgment. As the metal 
used in the wedge is the same as re- 
quired for the bushing used as an over- 
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Locomotive DRIvING WHEEL BEARING, SHOWING THE POSITION OF 


THE WEDGE 


AND SHOE 


bottom by the pedestal brace. An en- 
gine having eight drives requires eight 
wedges and eight shoes, the weight of 
each being 100 pounds. All surfaces of 
the castings are machined to insure a 
perfect fit, and when worn off 3% inch, 
they must be replaced, the scrap cast- 
ings being returned to the foundry. 
As the scrap castings, with the excep- 
tion of the worn face, are as good as 
new, a plan was devised to prolong 
their usefulness by burning-on new faces. 
This plan proved successful and none 
has yet failed in service. After polish- 
ing the surface to be burned, two 
grooves are planed in the face, 3 inch 
deep, to cast the new metal. A pattern 
is made corresponding with the face of 
the casting in length and width, the 
thickness being governed by the amount 
of brass to be burned-on. The 
is placed on a follow board 


pattern 
with the 


flow, the latter can be used as an in- 
dependent casting. Thus, it will be 
noted, that the waste of metal is limited 
to the gates and riser by using a stock 
pattern as an overflow. The composi- 
tion of the metal follows: Copper, 100 
pounds; tin, 10 pounds; lead, 10 pounds, 
and heavy scrap brass, 180 pounds. 


The 
Development 


Davis-Bournonville 
Co. and the 
Co. have appointed the 
Davis-Bournonville Co., New York 
City, their exclusive selling agent for 
The 
of the Davis - Bournonville 
divided into the eastern 
with at 90 West 
street, New York City, and the west- 
ern offices 515 
Laftin 


Acetylene 
National 
Pneumatic 


welding and cutting apparatus. 
business 
Co. 
department 


will be 


offices 


with 


department 
Street, 


at 
Chicago. 








MACHINE-MOLDED PUMP CASTINGS 


Novel equipment 


for the rapid handling of molds made on jar- 


ramming machines including gratings over which molds are shaken-out 


Hk Laidlaw - Dunn-Gordon Co., 
Elmwood place, Cincinnati, ha 
added a machine casting depart 


ment to its the 
work is handled on stripping plate and 


foundry, in which all 


jar-ramming molding machines. The 
old foundry is 120 feet wide and 198 
feet long, while the new addition adds 
162 feet to the length, being of the 
same width and height. This extension 
consists of nine bays, each 18 feet wide, 
divided longitudinally into one high 
center aisle, 55 feet wide, and two side 
aisles, each approximately 27 feet wide. 
Steel frame construction with steel roof 
trusses and brick curtain walls is used 
throughout. Light for the main bay is 


admitted through the monitor windows 
at the sides and the continuous roof 
skylight. Both side aisles are lighted 
by a continuous row of windows on 
either side. 

The crane runway of the new foun 
dry is continuous with the main foun- 
dry craneway. In addition to the two 


20-ton cranes serving the main foundry, 
10-ton installed, 
making a the 
main 
10-ton 
foundry 


cranes have been 
total of 
the 
20-ton 
used in the 
20-ton 
foundry. 


flask 


extended to 


two 
four cranes in 


aisle of machine and 


One 


center 


foundries. and one 
machine 

and 10-ton 
The 


yard of 


are 
other 


crane 
the 
in the 


and cranes 
crane 
the 


serve 


main 
the 
has been 
the 
commanded by a 


run- 
old 
the 


and is 


way over 
foundry 
machine foundry 


10-ton 


yard of 


crane, having 





a 60-foot span. A two-ton Sprague 


crane and air hoist serve one aisle of 
the machine foundry. 

One 72-inch Whiting cupola, installed 
adjacent to the old furnishes 
the the extension. The 
polas and foundry office are in the cen- 


cupola, 
metal to cu- 
f one of the side aisles, the office 
built directly the 
room. A _ half bay on 
the office affords an 
both the main 
Small cores are baked in a battery of 
17 x 20- 
foot oven has been installed for drying 
All 


including cylinder cores, 26 inches long 


ter 


blower 
the 
unlimited 


being over 
hexagonal 
side of 
ends of 


view of bay. 


eight Millett core ovens, and a 


molds and large cores. small cores, 
and 9 inches in diameter, are made by 
girls. Separate retiring and lunch rooms 
are provided for the female operatives. 
The the 
in the foundry through a slide door by 
the the 
room. 


cores are delivered to molders 


forewoman in charge of core 
In the east end of the machine foun- 


] 
{ 


Iry, ten stripping plate molding ma- 
chines, installed by Henry E. Pridmore, 
Chicago, are used for handling a mis- 
cellaneous line of medium and_ light 


work. In the opposite end of the main 
bay of this shop are installed two jolt- 
ramming molding machines, built by the 
Mumford Molding Machine Co., New 
York. The 16-inch machine has a table, 
6 feet and is of 9,000 
and the 32-inch machine is 
with a table, 6x9 


square, pounds 


capacity, 
and 


provided feet, 


1—Morps For 12-INcH Air CyLinpers, MADE ON STRIPPING PLATE MACHINES 





of 40,000 pounds. On 
these jolt-ramming machines is handled 
a large variety of heavy miscellaneous 
everything from a 
small housing to engine beds and steam 
pump bodies. The foundations for these 
jolt machines are set in a pit, 45 feet 


has a capacity 


castings, covering 


square and approximately 12 feet deep. 
This pit has'a cement floor and is cov 
the 
practically 


partly by two steel gratings, 
covering of this pit being 
on a level with the foundry floor and 
a continuous the The 
are mounted so as to place 
their tables flush with the covering of 
the pit or on a level with the foundry 
floor. 
are 


ered 


part of same. 


machines 


As shown in Fig. 2, the gratings 
spaced some distance apart, 
each jolt machine, which 
located directly in front of the foundry 


office. 


one 


opposite are 


These gratings are built of x%- 


inch bars, 3 inches deep, with spaces 
2 inches wide and are laid in _ three 
4-foot sections in parallel positions 


across the floor of, the pit covering. 

It is the ultimate intention, after the 
molds rammed on the jolt 
the flasks to 
where the cores will 


have been 
machines, to 
the 
be set and the molds poured. 
the 


where they are poured, they will be re 


carry one 


end of floor, 
Instead 
of shaking-out castings, however, 
turned and shaken-out over the gratings, 
the sand falling into the pit underneath 
the floor. The flasks will then be piled 
on the solid section of the pit covering 
Two sets 


ready for use the next day. 
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of gratings are provided, one on either 
side of the pit, and on alternate nights 
the flasks will be shaken-out over each 
of these respective gratings, thus af- 
fording a day for cooling the sand in 
the pit before it is used again. In the 
pit the sand will be screened and tem- 
pered and will be delivered to the flasks 
on the molding machines by an elevator 
discharging into spouts over each ma- 
chine. 

The lLaidlaw-Dunn-Gordon Co. has 
mounted practically all of its large pat- 
terns for use on the jolt-ramming ma- 
chines. These include all sizes of en- 
gine beds, air compressor beds, pump 
bodies, and steam and air cylinders. A 
few of these pattérns and the method 
of mounting them for use on jolt ma- 
chines are shown in the accompanying 
illustrations. A uniform type of bottom 
board is used for all large patterns. 
In Fig. 1 are shown right and left 
hand engine bed patterns, mounted for 
making molds on the jarring machines. 
The bottom boards on these patterns 
are similar to those used on all of the 
large patterns in this shop. The _ bot- 
tom boards consist of three 4x 9-inch, 
white pine battens, extending lengthwise 
of the patterns, with 2x4-inch battens 
across their ends. On these battens are 
two thicknesses of white pine, 134-inch 
plank. The first thickness of pine is 
placed at right angle to the battens 
and the upper layer at right angle to 
the lower layer or parallel to the bat- 
tens and lengthwise of the pattern. 
Around the outside of the lower thick- 
ness of the bottom boards a strip of 
'4-inch steel, 2 inches wide, is attached 
to protect the bottom board. There 
are two 2-inch vibrator sockets to re- 
ceive the mechanical vibrators that are 
used when drawing the pattern. Four 
hooks are bolted to the back of the 
pattern between the battens to take the 
crane chain hooks for conveying the 
pattern through the shop. The engine 
bed patterns are hollow and are built-up 
separately before being attached to the 
bottom boards. Two vertical, full-length 
planks are used in the center to 
strengthen the pattern and to provide 

base. 

In Fig. 5, B and C are the two 
ialves of a large pump body pattern. 
(he drag and cope parts of this pat- 
tern can be detached from the bottom 
card, A, and are both molded by 
sing the same bottom board, which 

attached to the patterns with dowel 
ns and screws; PD is flask, both cope 
nd drag halves. Iron, ribbed flasks, 
nade adjustable and in_ sections, are 
ised throughout for jarring machine 
work, The bottom board for this pump 
ody pattern has four 4x 9-inch battens 
nstead of three, as on the engine bed 
bottom boards, but otherwise the con 
Struction is the same. One of the two 
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Fic. 2—Jott-RAMMING Mo.LpING FLoor, SHOWING THE Two GRATINGS, ON WHICH 
LARGE CASTINGS ARE SHAKEN-OUT 


floor gratings is shown in~the fore- battens and is 7 feet wide and 10 feet 
ground. At F is a small housing pat- long. An iron, ribbed flask, 8 feet 
tern, mounted for use on the jarring 6 inches long, 7 feet wide and 34 inches 
machines. The bottom board, to which deep, is used for both drag and cope. 
this pattern is attached, is 24 inches In the foreground, at 4, is the 6x9- 
wide and 36 inches long, and the four foot table of the 20-ton jolt machine. 
battens, 3 inches thick and 4 inches At B is the controlling valve for oper- 
wide, are placed crosswise of ‘the ating this machine. By adjusting the 
boards. The double thickness of boards release valve, sufficient back pressure 
and 2-inch sheet metal lining are sim- can be obtained to eliminate the shock. 
ilar to these on the other bottom For rapping the patterns, Mumford 
boards. inechanical air vibrators are used. For 

In Fig. 3 is shown an air vessel and drawing these patterns clear of the 


discharge cap pattern for a 16-inch molds, four screws are used, one at 
pump body. Both drag and cope are each of the four corners of the flask. 
made from the same pattern. The in- These screws are 1% inches in diameter 


side diameter of this vessel is 38 inches. and 24 inches long 1 


and are turned by 


The bottom board is built on three a 14-inch hand wheel. The screws en- 











Fic. 3—Tue Tasre oF aA 20-Ton Jar-RamMinG Motpinc MACHINE Is SHown 


AT .4, AND IN THE BACKGROUND IS SHOWN A P ERN, 
Over WHICH A FLAsn 1s Betne Low: 
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Fic. 4—PaAtTTeERNS FOR ENGINE Beps, SHOWING THE METHOD 


oF MouNTING THEM 


ON Boarps FoR MOLDING ON THE JAR-RAMMING MACHINES 


gage with screw plates set in the bot- 
tom boards and their ends are forced 
against the top web of the flask, forc- 
ing the pattern out. 

The use of the jolt-ramming machines 
has reduced the time for molding large 
castings in this shop, approximately 50 
per Making molds on these ma- 
chines is a very simple operation, con- 


cent. 


sisting merely of placing the flask on 
the board, filling sand, jolting, 
striking-off, rolling-over and drawing 
the pattern. Drag and cope are made 
and treated practically alike, except that 
in some cases they differ somewhat in 
size. When the sand 
veyor and elevators have been installed, 


with 


mechanical con- 


the time of molding this class of work 
will be greatly reduced, as the filling 
of the flask with sand at present rep- 
resents a considerable part of the total 
time consumed in making the mold. 
Fig. 1 shows cope and drag flasks, 
pattern and cores for 12-inch, straight- 
air made on_ stripping 


line cylinders, 


plate machines. A metal pattern as 


shown at A, is used for molding these 
cylinders. Special iron flasks with iron 
trunnions for rolling over ty the crane 


are used for molding these cylinders. 


In Fig. 6 are shown some of the large 
the 
machines in this foundry. 


castings, made on jolt-ramming 





Bopy 


5—Pump 


Fic. 


PATTERNS, 





FLASK AND Bottom Boarp 
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Instructions in Foundry 


: K 
Chemistry 
By Herbert E. Field. 
AST iren must contain carbon 
. or it would not be cast iron. 


Silicon is’ essential to regulate 
the form of the carbon in all the 
various grades of cast iron. Phos- 
phorus is a necessity only in the 
lighter grades of cast iron, when 
fluidity and exactness of outline are 
necessary. Phosphorus increases or 


prolongs the fluidity of molten cast 
iron; it makes cast iron weak and 
short; it may either decrease or in- 
crease shrinkage and _ hardness. 
Low phosphorus pig iron frequent- 
ly analyzes as low as 0.015 per cent 
in phosphorus, but the ordinary 
grades of foundry pig iron run from 
0.2 to 1.50 per cent in phosphorus. 
Castings could, therefore, be made of 
almost any phosphorus content de- 
sired up to 1.50 per cent, but, as will 
be noted later, its harmful effects 
necessitate its being kept as low as 
possible, and still have the molten 
iron possess the requisite amount of 
fluidity and the casting take sufficient 
exactness of outline. . 


Condition of Phosphorus in Cast Iron. 


The condition of the phosphorus 
in cast iron has not been sufficiently 
investigated to warrant definite con- 
clusions. It probably occurs in at 
three conditions in solid cast 
iron, as phosphide of iron, as phos- 
phide of manganese, 
ot the iron eutectic. In iron 
it apparently exists in a form similar 
to a dissolved gas. 

We have noted that the condition of 
the carbon determines the quality of 
cast iron. Phosphorus has a marked 
effect on the condition of the carbon. 
By prolonging the fluidity of the iron, 


least 


and as a part 


molton 


or rather the time it takes for the 
iron to set, phosphorus gives more 
time for the carbon to separate out 


as graphitic carbon. This action then 


tends to decrease combined carbon 

and increase free carbon. 
Phosphorus reduces the ability of 

iron to hold carbon in solution so 


that most high phosphorus irons are 
low in total carbon. This is not only 
phosphorus pig 
phosphorus cast 


Irons high in phosphorus lose more, 


true of high irons 


but of high iron. 
or rather absorb less, carbon in melt 
ing in a cupola than low phosphorus 
irons. 

The direct effect of phosphorus on 


*Presented at 
the American 


convention of 
Association. 


the Pittsburg 
Foundrymen’s 
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iron is to cause it to assume large 
crystals due to the fact that the 
phosphorus prolongs the cooling oi 





the iron just as the iron is solidify- 
ing. This phenomena is disguised to 
a certain extent by the action of the 
phosphorus prolonging the separation 
of carbon, but experience with steel 
with its small percentage of carbon 
has proven that this phosphorus has 
a direct effect on the structure of the 


iron itself. 

When cast iron cools, the iron it- 
self may crystallize out and leave 
what is known as the eutectic to 
solidify iast. When phosphorus is 
present in excess it forms a part of 
this eutectic, which surrounds the 


crystals of iron previously solidified. 
This eutectic solidifies later and in 
cooling causes strains in the iron 
which tend to make it brittle. 


Phosphorus as a Promoter of Fluidity. 


The principal beneficial effect of 
phosphorus is to increase fluidity, or 
rather to prolong fluidity. The tem- 
perature of the molten iron is not 
increased by the presence of -phos- 
phorus, but the interval consumed by 
iron in solidifying is much prolonged 
by the presence of phosphorus. 

This property high phos- 
phorus iron valuable in thin sections, 
as it fills the smallest crevices of the 
mold. Phosphorus is of inestimable 
value in ornamental castings when a 
clearness of outline is the all-impor- 
tant factor. By prolonging fluidity, 
phosphorus gives time for all dirt and 


makes 


dross to rise to the top of the 
metal. Phosphorus is, therefore, a 
ecessity to many foundries and 
would be a great help to all if it 


vere not for the fact that it makes 
iron brittle and cold short. 


Phosphorus and Its Effect on 


Strength. 

Phosphorus makes cast iron cold 
ort and brittle, and liable to break 
ider light shock. Castings, which 
e subject to rough usage and 
hich are liable to undergo shocks 
1 strains must, therefore, not con- 
in a high percentage of prosphor- 

This is true, also, of castings 


cool- 
sectrons. {i 


ich must undergo strains in 


caused by unequal 
casting has a large and small sec 
the light section wil 
and contract first, when the large 
tion cools 


n adjacent, 


it will contract, 
phosphorus is high, it may craci: 
small 
The 


section. 


direct action -of phosphorus 


cast ircn is to harden; its indirect 


and. if 


TAEe FOUNDRY 





Fic. 6—SoMe oF THE LarGe CAasTINGS MOLDED ON THE JAR-RAMMING MACHINES 


action is to soften. Phosphorus pro- 
longs the cooling of the iron, and 
hence its indirect action is to soften 
the iron. If there were no carbon, 
phosphorus would harden iron. 
Phosphorus segregates in the heav- 
ier parts of castings, and there is 
generally more phosphorus in the 
parts of a tasting which set last. 
This segregation of phosphorus in 


the larger section tends to keep those 


sections liquid for a longer time. 


This gives more opportunity for those 


parts of the casting, which have al- 


ready solidified, to draw away from 
these portions and cause a_ shrink. 
On the other hand, phosphorus in 
prolonging the cooling gives more 
time for the separation of graphite, 
and hence tends to decrease shrink- 
age. The character of the castings 


determines which effect will predomi- 
nate. In 
heavy and 


castings which consist of 
light adjacent to 
other, phosphorus may be said 


to increase shrinkage. In 


sections 
each 


light cast- 


ings of uniform section, phosphorus 
may decrease shrinkage. 
Definitions. 

Eutectic. — The eutectic as applied 
to cast iren is that portion of the 
cast iron which solidifies last in 
cooling. When cast iron cools, a 


portion of the iron. carbon, etc., crys- 
tallizes or solidifies out until the re- 
maining molten mass reaches a cer- 


tain composition. When this compo- 


sition is reached, the whole of the 
remaining mass solidifies at once. 
This portion which solidifies last is 
known as the eutectic. 

Segregation. — Segregation, as ap- 


plied to cast iron, refers to the sep- 
aration of the different elements from 
the whole mass in cooling and their 
collecting together in one place. For 
example, phosphorus in 
collects 


large 
the 

generally 

collecting 


sec- 
tions together in 
solidifies last, 


This 


segregaticn. 


point 
which the 
center. 


called 


together is 
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DEFECTIVE CASTINGS-How to Handle Them’ 






How losses can be reduced by the adoption of 
the bonus and piecework system-- Trouble men 


castings, and how 


EFECTIVE 
to handle them,” is a 


subject and one on 


broad 
the 
suecess of the foundry industry very 
of vital 
foundry 


which 


largely depends. It is im- 


portance to the owner, to 


his manager, to his foreman and to 
his molders and coremakers. In fact 
there is scarcely an employe in the 


foundry who does not feel the baneful 
This, to 
my mind, is as it should be, and if 
the 
endeavor to 


effect of defective castings. 


it spurs each and every one in 


foundry to an_ earnest 
find out the causes 
the bad the 


substantial 


and remedies for 


work, result will be a 


decrease in the amount of 
defective castings. 
Let us 


viewpoints. 


the from 
First, 


duce the percentage of defective cast- 


consider subject 


two how to re- 


second, having made castings 
which not perfect, shall 
the line be drawn between those 


which, for all practical purposes are 


ings; 


are where 


good, and those which must go to 


the scrap pile? 


Reducing Percentage of Defective 
Castings. 


the from 


viewpoint, let us 


Taking up 
first 


subject our 
endeavor to 
follow a casting from its inception 
until it is ready for the machine shop. 
A casting really starts in the draught- 


ing room of the designing engineer’s 


office. Right here is where a great 
many defective castings are made. 
Every engineer cannot be expected 
to have a foundry experience, how- 
ever valuable or necessary to suc 
cessful work that may be, but he 
can be expected to keep in touch 
with the foundry and those _inter- 
ested in its work; in this way, 
many points vital to the  success- 
ful making of a casting may be 


without 
the 


may be a 


put into a design injuring 


the final efficiency of machine of 
this 


are 


which casting 


There 


part. 


many minor details, seem 
the en 


the 


ingly of no importance to 


gineer, but of vital interest to 


fuundryman in his attempt to make 


goed castings. 


The 


drawing 


patternmaker receives’ the 
the 


make 


from draughting room, 


with orders to pattern In 


*Presented at the 


the American 


Pittsburg convention 
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looking over this drawing and laying 
out for the pattern, he 
notices various features which, to his 
mind, are not as he thinks they should 
be. Right here is where the foundry- 
fhan should be consulted. As a mat- 
ter of fact, the patternmaker usually 
turns to the engineer, and between 
the pattern is completed and 
sent to the foundry. 


his lines 


them, 


The Patternmaker. 


1 am very frank to admit that the 
patternmaker’s may be abso- 
iutely along the right lines in many 
instances, but the direct application 
ot these can be 
by the foundryman as to 
making a large amount of defective 
in- 
juring in any way the value of the 
casting. If, however, the 
patternmaker consults with the founr 


ideas 


so modified 
his 


points 
save 


work, and at the same time not 
resulting 


dryman. and all the points of change 
are decided upon between them, then 
let the 
what changes and concessions he can 
make, and not compromise the value 
of the machine of which this casting 


engineer step in and decide 


is to become a part. In this way 
such matters as thickness of metal, 
sufficient draft, necessary stock on 
finished surfaces, the advisability of 
casting separate parts and_ bolting 


them together, the question of green 
sand or dry sand cores, etc., should 
be considered. 


Pattern in the Foundry. 


After the has been com- 


pleted and sample castings have been 


pattern 


and checked, it is 


the foundry to take up the question 


made then up to 
Right here is another 
for the 
use of co-operation. 


of production. 


ine opportunity spirit and 
In many instances the foundry su- 
look the 
the 

the 

question, determine the size of flask, 
the 
his 


perintendent will job over 


and decide at once rigging to 


be used in molding casting in 


and suggest changes in pattern 


which may have come to obser- 


vation in making the sample castings. 
In my estimation, this is all wrong. 


It would be far better to call in the 
coremaker, the molder, the cleaning 
room foreman and all who have 
worked on the first castings, and 





By John M. Perkins. 
who, without doubt, have noticed 
many little details which would help 
to mfake good castings. They would 
be willing and glad to impart their 
knowledge to the proper individuals. 
Then, with all this added store of in- 
formation, the foundry  superinten- 
dent would be in a vastly better posi- 
tion to decide on the economical and 
best method of production. 

This mode of procedure does not, 
in any way, detract from the ability 
of the foundry superintendent. In 
fact it enhances it, because it shows 
that his mind is open to improve- 
ment and he is willing to learn from 
in more humble. circum- 
stances. It is from the minds of our 
mechanics in the shops that some of 
the valuable ideas are sug- 
gested. 


the man 


most 


Making the Casting. 


I know of one firm in Detroit, 
which is paying to its employes one 
dollar for every idea—however in- 
significant—which it finds advisable 
to adopt in its shops. This may 
seem a small compensation, but it 
is an incentive to offer suggestions 
and it also gives the firm a clue as 
to who is using his brains together 
with his hands. 

When the pattern and rigging are 
ready, then comes the actual making 
of the this stage the 
foundry superintendent has to decide 


castings. At 


matters to a great extent himself, 
without too much consultation with 
the shop force. This is more or less 
due, at the present time, to labor 
conditions and to the fact that a man 
will turn out an amount of work, 
under favorable conditions, which al 
most invariably surprises himself. 
Thus, in order to get the maximum 


production of any one job, the foun 


dry superintendent must, from _ his 
Own experience, gage what should be 


its output, and work toward that end 


Bonus System. 


If a foundry is working on a piece- 
work 


tees 


each molder guaran 
the 
proposition is much simplified. Under 
these the molder is paid 
only for the good castings which he 
for 


basis and 


his work, defective castings 


conditions, 


produces and at a stated price 
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each good casting. This method fur- 
nishes a mighty incentive for good 


work. In some shops in which there 
is a strong opposition to piecework, 
a set day’s work is established and 
then a monthly bonus is paid for low 
percentages of defective work. In 
largest foundries in the 
country a bonus of $15 per month is 
paid to molders whose work shows 
less than a 2 per cen* ‘uss; $12 for 
less than a 3 per cent loss; $10 for 
less than a 4 loss; $7.50 for 
less than a 5 loss and $3.75 
for less than cent loss. It 
is amazing to see how many men get 
the $15 bonus. Im this particular 
case, the bonus creates a strong spirit 
of co-operation. The foremen in the 
shop participate in the bonus system, 
their bonus being made up from an 
cf all the molders’ percent- 


one of the 


per cent 
per cent 
a 6 per 


average 


ages. 


Trouble Men. 


In many shops there are what are 
called trouble These look 
over all defective castings and ferret 
out causes for defects. They see that 
changes which would stop these de- 
fects are made, and the causes and 
remedies applied are brought to the 
attention of all interested in this 
particular job. These in- 
dispensable they 


men. men 


men are 
are brought 
up to a high degree of efficiency, es- 
pecially in a large foundry, 
small defects are often allowed to 
continue, sometimes indefinitely with- 
out being remedied. 

The melting department of a foun- 
dry sometimes has a great deal to do 


when 


where 


with defective work, although in 
these days of chemical analysis and 
the use of the physical laboratory 
this department has been able to 


overcome many of its difficulties. 
Having once determined the final 
analysis of the product desired, under 
normal conditions, it is comparatively 
obtain practically 
results, because these results depend, 
more or less, on the operation of a 
machine in the form of 
rather than entirely depend- 
ent on the operation of a human 
being as is the case in the designing 
office, pattern and molding 
Aside from dirty metal, 
generally due to poor raw materials, 
the pouring temperature is the most 
important item which has to be dealt 
with; but with the 
practical 


easy to constant 


a furnace, 
almost 


shops. 
which is 


very efficient and 


pyrometers which are now 


on the market, this determination is 
again not subject to simply human 
manipulation. 

A clean shop and well cared for 


equipment tend toward lessening the 
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percentage of defective castings. The 
cleaning and chipping department of 
the foundry seldom actually make de- 
fective castings, but can often spoil 
the appearance of good castings by 
poor grinding or chipping. The value 
of this department is to turn out as 
comparatively good looking a casting 
as it receives from the foundry. 


Five Essentials. 

There are five factors essential to 
a low percentage of bad castings, as 
follows: 

First—A design from which good 
castings can be made continuously. 

Second.—The combined ideas of all 
interested in the making of the casi- 
ing, so as to obtain the best equip- 
ment for its production. 

Third.—A_ substantial 
fered for good work. 

Fourth—Having made a good cast- 
ing, to insure its 


incentive of- 


shipment in as 


good condition as when it left the 


foundry. 

















GATE OF SMALL STEEL CASTINGS, WEIGH- 
ING LEss THAN ONE-FourRTH 
Ounce Eacu 
Fifth—A clean, well-equipped shop. 
which are 
the line be 
which for all 
practical purposes are good and those 
which must go to the scrap pile? 
What constitutes good castings? Any 


castings 
shall 


Having made 
not perfect, where 
drawn 


between those 


foundryman who has run wp against 


government, railroad, or automobile 
inspectors, will realize the importance 
of a practical answer to these ques- 
tions. 

I have always contended that these 
inspectors should be 


work. 


trained in 

not the 
fully 
from the 
foundrymen’s ranks, who will use all 


men 
There is 
but that 


can be chosen 


foundry 


slightest doubt, men, 


competent, 


necessary caution in inspecting foun- 
dry output, who from their intimate 
knowledge of castings in general will 
net be influenced by defects which do 
not impair the efficiency of the cast- 
and often 
which 
have to be employed in the foundry 
at the present time. 


defects will 


account of 


which 


ings, 


appear on methods 


In a certain large shop in the east, 


I have many times heard the state- 






ment made that enough castings were 
scrapped every day to supply an 
ordinary machine shop. This 
ment was true. These castings were 
condemned because the inspector and 
his superiors did not know the limita- 
tions of foundry practice and they 
worked along lines which it was im- 
possible for the foundry to continu- 
ously follow. I do not think this 
represents an isolated case. 


state- 


Here is another opportunity and a 
large one for more co-operation. This 
time, between the machine 
through its inspection department, and 
the foundry; if such can be brought 
about, it save many 
castings from the scrap pile. In this 
way, the shop will understand the 
difficulties which the foundry 
has to contend and the foundry will 
work with renewed interest to satisfy 
the machinist. 
doing good work in saving castings, 


shop, 
will certainly 


with 


Welding machines are 


the electric machines in steel foun- 
Cries and oxy-acetylene machines in 
gray iron and aluminum foundries. 


Smallest Steel Casting P 


The manufacturers of a recently in- 
vented device required a small ring 
which was provided with three prongs 
that could be driven through leather, 
1 inch thick, and clinched on the other 
cide. Efforts were made to cast these 
rings in malleable iron, but owing to 
the thinness of the sections, it was 
found practically impossible to anneal 
the castings sufficiently so that they 
would flatten out without breaking. The 
ordinary steel foundry, says American 
Vanadium Facts, published by the Am- 
erican Vanadium Co., Pittsburg, is not 
particularly anxious to make castings un- 
der 10 pounds in weight and a great 
many foundries are unable to furnish 
steel castings weighing less than a pound 
cach. The Sivyer Steel Casting Co., 
Milwaukee, undertook the’ problem of 
making these castings, which weigh only 
1/69 of a pound each, or rather less 
than % of an ounce per casting. What 
was found to be practically impossible 
in malleable iron was not only discov- 
ered to be practical, but highly success- 
ful in vanadium cast steel. A gate of 
these castings is shown in the accom- 
panying illustration and after being driv- 
en through %-inch thickness of leather, 
the prongs were bent over and flattened 
almost to a knife edge without showing 
any signs of fracture. More than 10,000 
gates of these castings have been made 
and the loss and mis-runs approximates 
cnly 10 per cent of the total produc- 
tion. 





THE BRIQUETTING OF METAL BORINGS’ 


Description of a powerful hydraulic press used for bri- 


quetting cast iron, steel and non-ferrous metal borings 


NE OF the latest developments 
in the metal industry in con- 
the 


the 
enormous 


nection with utilization of 


metallic waste, is process of bri- 


quetting under 
without the use of a binding medium. 


pressure 


The process was originated by Arpad 
Ronay, of Buda Pesth, who conceived 
the idea of imitating nature as closely 
as possible in the production of rock 
deposits. He employed extreme press- 
ure, allowing a sufficient time to per- 
mit the individual particles to come 
into intimate contact, excluding there- 
filled 
have a 
When metal part- 


by spaces with air or water 


which would tendency to 


weaken the bond. 


icles, as well as ores or other fine 


materials, are subjected to ordinary 


pressures, sufficient air is entrained 
to cause trouble when the briquettes 
the 


breaking the briquette and resulting 


are heated; air expands, thereby 


in excessive loss and difficulties in- 
cident to the use of the fine material, 
untreated. 


*Abstract of a paper presented at the Pitts- 


convention of the American Foundry 


Association. 


burg 
men’s 





When the writer was first asked to 
investigate the process professionally 
for American interests and_ before 


going to Europe, he melted one of 
the German cast iron boring briquet- 
tes in his cupcla and left the breast 
open so that by means of an 
bar, contact could be had with the 


briquette, 


iron 


time to time, as it 
found that the 
quetted borings melted similar to pig 


from 


melted. It was bri- 


iron and the briquette maintained its 


shape until the final softening and 
dropping to the bottom. A visit to 
the several briquetting installations 


industry to 
be in a flourishing condition and ten 
plants are now in operation. 
two at Berlin 
Stolberg, 


in Europe showed this 
These 


include one each at 
and 


yard at 


Chemnitz, Cassel one 
Kiel, 

there ‘are 
Pesth, Milan 


Switzerland. In 


at the Imperial navy 


Germany. In addition 
Vienna, Buda 
Winterthur, 
this country the rights to the Ronay 
for handling metal have 
been acquired by the Metal Briquetting 
Co., New York City. 

The 


plants in 
and at 


process waste 


process may be briefly de- 
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3RIQUETTING Bortincs; Capacity, S1x Tons Per Hour 


By Richard Moldenke 


Cast iron, steel, 
brass, bronze, aluminum, copper chips 
borings, and metallic 
after drying, coal, graphite, ore, flu 
dust, can be satisfactorily _ bri 
quetted. - Borings, before being dump 
ed into the hopper above the press 
dust and dirt removed by 
an exhaust fan. This operation like 
removes rust which has becom: 
loosened by the rubbing of the part 
icles against each other during transi! 
and the quality of the briquette i- 
thereby greatly inproved. In th 
case of steel turnings, these are pass 
ed through a set of disintegrating 
rolls to reduce their bulk. Afte 
cleaning, the borings are passed ove: 


scribed as follows: 


filings slime 


ete; 


have the 


wise 


a magnetic separator to remove an 


brass from the iron. The cleane: 
end separated borings are then d: 
livered to the feed hopper of tl 
press shown in Fig. 1. The bunk 
is filled with borings by a bucke: 
elevator and flow by gravity into tl 
plunger of the press and then int 


the die. 
borings 


As the plunger descends t!] 
receive their first compre: 
The air is forced out as th 
borings are compressed, the separat 


sion. 


particles curling into each other. Th 
partially briquette in the 
die is then carried by the revolvin: 


completed 


table to the next stop where plung 
ers, both from above and below, ap 
of 35,000 pounds px 
The die containing th 
briquette is free to move up or dow: 
at this point, permitting the 
pressed material freedom to adjus’ 
itself to a uniformly distributed fore: 
When 
revolving 
the 
quette, 


ply 
square 


pressures 
inch. 


con) 


the pressure is released, th 
table 


die 


tur 
bri 


makes another 
the finished 
slightly conical 

passed under another plun: 
forces the briquette out | 


with 
which is 
shape, is 


and 


er which 


the die and onto a conveyor bh 
which it is carried away from tl! 
machine. All of these movement 


are entirely automatic, the operati: 
of the press being in charge of on 
man, a_ second 


carrying away th 


briquettes, while a third has charg 
of filling the 


The briquettes become quite hot dur 


hopper with borings 


ing this operation. 
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In Fig. 1 is shown a large press 
installed at the Chemnitz plant. This 
has a capacity of six tons per hour 
and the cost of briquetting, exclusive 
of royalty, has been reduced to about 


50 cents per ton. The cost of a 
press of this size with conveying 
apparatus and all accessories, is about 
$35,000. Fig. 2 shows a large press 
under construction at the locomotive 
works of A. Borsig, Berlin. This 
press is practically completed and 
ready for shipment and is one of 
the latest types. A pile of cast iron 
borings, 614 inches in diameter, 7 


inches high, and weighing 38 pounds 


each, are shown in Fig. 3, while in 


Fig. 4 are illustrated a _ pile of 
wrought iron chip briquettes. These 
briquettes, however, are no_ longer 


made in this form. 


Use of Briquettes in the Cupola. 


The use of briquettes in the cupola 
is similar to the use of pig iron and 
scrap, the 
quettes, in enormous 


heavy and although bri- 


spite of the 
pressure to which they are subjected, 
are not as solid as pig iron, melting 
somewhat their 


makes 


more rapidly, handy 


shape and_ weight them an 
ideal cupola charging and melting ma- 
terial. The 


borings 


from 
the 


resulting 
directly 


losses 


charging into 














Fig, 2—Larce Press For BRIQUETTING 
Borincs, ASSEMBLED IN THE 
Maker’s Works 


cupola amount as high as 50 per cent 


of their weight and when they are 


boxed, charged in cans or melted in 
tubes, the melting loss varies between 
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8 and 12 per cent and there is always 


danger that the cans or tubes will 
open, discharging the loose borings 
over the coke bed. In the case of 


briquettes as in other melting tests, 








3—PILE oF Cast IRON 


WEIGHING 38 


Fic. 


BRIQUETTES, 
Pounps Eacu 

to obtain figures on the process, much 
the 
In melting pig iron with only 


depends upon how melting 1s 
done. 
ordinary precautions, the melting loss 
and even 
taken 


has 


amount to 3 
but 
melting 


may per cent 


when care has been 


the 
low as 1 


more, 


in the process, loss 


been reduced as per cent, 
and when sandless pig iron was used 
the 0.3 


per straight 


liave been as low as 


When 
briquettes, the 


losses 
cent. running 


heats of melting loss 


with practice that gave 2.5 to 3 per 
for straight pig 
loss of 8 to 10 


cent loss iron, re- 


sulted in a per cent 
for the briquettes. With careful prac- 
loss 


this melting 
be easily reduced to 6 per cent. When 


tice, however, can 


using from 10 to &) per cent ot bri- 
quettes, the remainder of the charge 
being pig iron, the melting loss of 
the heat will be about normal. In 
cone heat containing 80 per cent of 
briquettes and 20 per cent of pig iron, 
the actual melting loss was only 3.5 
Ser Cent. 


Metallurgical Changes. 


There are some metallurgical change. 


es in melting borings, whether loose 
or briquetted, which must be con 
sidered. The silicon will be lowered 
considerably more than is ordinarily 
the case, the total carbon wil! be de- 
creased, while the sulphur will in- 


crease about twice the ordinary 
amount. This, of course, is only 
noticeable when the heat consists en- 


tirely of briquettes. When briquettes. 


however, form only a part of the 
charge, cnly = slight metallurgical 
changes are noticeable and castings 
such as cylinders for gas and steam 


engines, etc., show a marked improve- 


ment when briquettes are used in 


the to- 
corresponds to 


the charges. A reduction in 


tal carbon and silicon 





27°) 


a steel addition to the charge and 


this accounts for the improvement in 


these castings. The slight increase 
in sulphur imparts a structure more 
nnely granular and gives a_ better 
wearing surface for cylinder work. 
Inasmuch as the large locomotive 
works on the continent are adopting 
the use of briquettes, it is evident 


that the use of borings is not a detri- 
Germany these 
sold at pig iron 
and at the Borsig Locomotive Works, 
the regular charges for steam and gas 


ment. In briquettes 


are actually prices 


engine cylinders, refrigerating ma- 
chinery castings and castings for hy- 
draulic machinery, air compressors, 
superheated steam and steam turbine 
apparatus, contain 40 per cent of bri- 


qucttes. 
Briquettes for Semi-Steel. 


the most 
applications of the 


Perhaps one of interest- 


ing briquetting 


process involves the mixirg of steel 
with the cast iron borings. Chis 
affords an excellent method of charg- 
ing steel into the cupola. without 
burning a portion of the steel before 
melting. The contact of a low car- 
bon with a high carbon material 


means the melting down of this com- 


bination with an average carbon con 


tent. In place, therefore, of adding 
49 per cent of steel scrap to the 
‘narge and in melting to obtain, per 














Fic. 4—PiLte or Wroucnut Iron CuHip 
BRIQUETTES 


haps, a reduction in carbon in the 


castings corresponding to one-half 
this as a result, either much 

steel need be added to the 
for briquetting, or if the full amount 
is added, 


less 


borings 


a much stronger metal is 


obtained. The foundryman, therefore, 


is in position to utilize any steel 


280 


scrap he may produce and, in addi- 
tion, he may order his_ briquettes 
with the exact proportion of steel he 
wants them to contain. For air or 
open-hearth furnace work,  all-steel 
briquettes give better results than 
heavy steel scrap. They not only 
swnelt faster, thereby shortening the 
heat considerably, but their uniform 
size and shape permits them to be 


piled in the furnace, allowing a bet- 
of the 
be obtained by the use of irregular 


ter circulation gases than can 
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The melt- 
ing losses of briquetted brass, bronze, 
alumintiim, white metal and other non- 
are about the 
as the solid metal when melted. 


and large pieces of scrap 


ferrous borings saine 
The 
softer metals and alloys are pressed 
together so closely, that for all 
purposes, they constitute 
sound pieces of metal. The finer the 
the better the briquette and 
a magnificent field has been 
opened for the economical recovery of 
these expensive metals in the foundry. 


practical 


scrap 
hence 


Standard Specifications for. 
Locomotive Cylinders and 
Manganese Bronze 
Ingots 


TANDARD specifications for spel- 
S ter, manganese bronze ingots and 
for copper wire bars, cakes, slabs, 
billets, 


favorably 


bars, were 
the 


of the American Society for 


ingots and ingot 


> 1 
considered at annual 


meeting 


Testing Materials, held recently at 
Atlantic City, and will be referred to 
the membership for letter ballot for 
their final adoption. 

Under the spelter specifications, 
virgin spelter is considered to be 
made from ore or similar raw ma- 


terial by a process of reduction and 
distillation and is not to be produced 
Spelter is 
follows: 


from re-worked metal. 


divided into four as 


(a) high grade, (b) intermediate, (c) 


grades 
brass spelter and (d) prime western. 
High grade spelter shall not contain 
over 0.07 cent lead, 0.3 
iron, 0.50 per cent cadmium and shall 


per per cent 


be free from aluminum. The sum 
of the lead, iron and cadmium shall 
not exceed 0.10 per cent. The inter 


mediate grade shall not contain over 
0.20 per cent lead, 0.03 per cent iron, 


0.56 per cent cadmium and shall be 
free from aluminum. The sum of the 
lead, iron and cadmium shall not ex- 
ceed 0.50 per cent. The brass spel- 
‘er shall not contain over 0.75 per 
‘ent lead, 0.04 per cent iron, 0.75 


per cent cadmium and shall be free 
from aluminum. The sum of the 
lead, iron and cadmium shall not ex- 
eed 20 per cent Prime western 
spelter shall not contain over 1.50 
per cent lead and 0.08 per cent iron 
The methods of sampling and mak 
ing analyses are aiso covered 
Standard specications for copper 





wire bars, cakes, slabs, billets, ingots, 
that the copper all 
shapes shall have a purity of at least 
99.88 per cent as determined by elec- 
trolytic 


etc., provide in 


consider- 
shail 
98.5 


silver being 
All 


conducticity 


assay, 
wire bars 
of at 
per cent, annealed, and all ingots and 
bars 


ed as c ypper. 


have a least 


ingot shall have 


of at 


a conductivity 


least 97.5 per cent, annealed, 


with the exception only of arsenical 
copper, which shall have a conductiv- 
than 90 


iy of less 


not per cent, an- 
nealed. These specifications, how- 
ever, do not take into consideration 
casting copper used for the purpose 
of alloying with other metals to 
produce cast shapes. 


Specifications for Manganese Bronze 


Ingots. 
The proposed standard — specifica- 
tions for manganese bronze ingots 
are presented herewith: 


1.—This specification is intended to cover 


manganese bronze ingots, having notched flat 
bottoms, approximately 3 by 2% inches wide 
by 12 inches long, properly tapered to strip 
easily from an iron mold. Chemical compo- 
sition: 
Per cent. 
ROPPOP wcccccesevccccccssccce 55 to 60 
RAO 6 eink ret d steward atiewee 39 to 45 
RA DOC GORE 6065-0 8h w Ses 2 
Aluminum not over ......... 0.5 
Manganese not over ...... 0.5 
ee Re. a en ee 2 
The ultimate tensile strength shall be 
not less than 70,000 pounds per square inch. 
The elongation in 2 inches shall be not 
less than 20 per cent. 
A standard turned test specimen, 0.5 
inch in diameter and 2 inches gage length, 


shall be used to determine the physical prop 


erties as specified above. 
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4.—One test ingot shall be selected by the 
inspector to represent 10,000 pounds of ingots 
or fraction thereof. The test specimen shall 
be cut from one corner near the bottom of 
the ingot. In case the test specimen shows 
a flaw, two additional tests may be selected 
by the inspector from the same lot, and test- 
ed to represent the lot in question. 

5.—Each furnace charge shall be kept sep- 
arate until the lot is sampled by the inspector, 


and each ingot thereof stamped with its 
proper heat number. When the ingot is 
sampled at destination, various heats can be 


mixed in shipment, but must be stamped with 
their proper heat number. 

6.—All ingots in each lot will be accepted 
or rejected upon the physical tests irrespective 
of the heat or heats from which the test 
ingots are selected. 

In case the buyer's tests show the materia] 
does not meet these specifications, the sellers 
shall have an opportunity to inspect the ma 
terial, and party shall select a sample 
for retest. If the results do not agree, each 
shall select a sample to be sent to a mu 
umpire, whose decision shall 
The costs of such retest shall be 


each 


tually agreeable 


be final. 


paid by the loser. 


Specifications for Locomotive 
Cylinders. 


The committee on 
fications 


standard speci- 
iron and finished 
castings, of which Walter Wood was 
chairman and Dr. Richard Moldenke 
was secretary, presented revised stan- 


for cast 


dard specifications for locomotive cy 
linders, which are as follows: 
1.—Locomotive cylinders shall be made from 
good quality, close-grained gray iron, cast in 
a dry mold. 
2.—Drillings taken from test pieces as here 
after mentioned shall to the follow- 
chemical composition: 
Per cent. 

Not over 0.90 
Not over 0.10 
this analysis, the 
manufacturer shall have the option of analyz 
ing drillings from the bore of the cylinder, 
upon analysis the acceptance or 
tion of the cylinder shall be based. 
At the option of 
bars, each 1% 
long, 


conform 
ing limits in 


Phosphorus 


Sulphur 


In case of rejection on 


which rejec- 
the purchaser, 
inches in diameter and about 
may be cast for each cylin 
When placed horizontally upon supports 
12 inches apart and tested 
applied load, these test 
strength of 


two test 
14 inches 
der. 
under a centrally 
shall 
not less 
deflection 


bars show an 


average transverse 


3,000 


than 
pounds, and 
0.09 

The above test pieces shall be cast on end 
in dry sand, the metal being taken from the 
ladle before pouring into the cylinder mold. 

Before pouring, a sample of the iron 
be taken from the ladle and chilled in 
mold. 

The sample shall be allowed to cool in the 
mold until it is dark almost black 
when it shall he knocked out and quenched 
The sample, 


close-grained, 


an average not 


less than inches. 


shall 
a cast 
iron 


red, or 


water. on being broken, 


mottled 
border of 


must 


show a well gray iron 


with a_ well-defined white iron at 


the bottom of the fracture. 


shall 


holes, 


Castings be smooth, well cleaned, free 


from blow shrinkage cracks, or other 


defects sufficiently extensive to impair the valu¢ 


of the casting, and must finish to blue print 
size 

Each cylinder shall have cast on each side 
of the saddle the manufacturer’s mark, serial 


number, date made, and mark showing order 
number. 
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The inspector representing the 
shall have all reasonable facilities 
him by the manufacturer to 
that the finished material 
cordance with 
inspections 


purchaser 
afforded to 
satisfy himself 
is furnished in ac- 
these specifications. All tests 
and shall be made at the place 
of the manufacturer. 


Porous Cylinder Heads 
By N. W. Shed 


Question:—-We are experiencing con- 


siderable trouble in obtaining solid 
cylinder heads. <A large number of 
these castings are porous and _ leak. 


We use No. 2 foundry iron and good 
agricultural scrap and the mixture con- 
sists of 35 per cent pig metal and 65 
cent scrap. Our melting ratio 
averages } to 10. We have varied the 
amount of pig iron and scrap, but the 


per 


results have not been satisfactory. 
Answer: —- This mixture carries too 
much and as a result the 
The 
is too soft for good cylinder heads and 


scrap sul- 


phur content is too high. metal 


an insufficient amount of coke is used 
to insure hot iron. Reduce the coke 
ratio to 1 to 8 and use 50 per cent of 
No. 2 


steel scrap and 35 per cent of ordinary 


foundry iron, 15 per cent of 


scrap. Add a few pounds of ferro- 
manganese to the charge of steel 
scrap. This mixture should give a 
close-grained iron. If nails are driven 
into the mold near the corners, the 
iron will chill around the heads of 


the nails and this is usually effective 
with a one-half pig and one-half scrap 


mixture. If any part of the head is 
spongy, a few nails driven into the 
mold at that point will result in a 


solid casting. 


Hard Iron from the Last 
of the Heat 


By W. J. Keep 


Ouestion:—After the first two or three 
charges, the iron from our cupola be- 
gins to cool and comes dirty. We light 
the cupola at about 12 o’clock. The bed 


consists of 1,000 pounds of coal and 
200 pounds of coke, and reaches a 
height of about 20 inches above the 


tuyeres. At 1 o'clock we begin charg- 
ing the iron, scrap, ete, and at 1:45 
we shut off the draft and hold the fire 
back until the blast is put on at 3 
o'clock. Does the fact that hold 
the fire back have any effect on the dull 
iron tapped from the cupola during the 
latter part of the heat? We melt five 
.to five and a half tons an hour at a 
ratio of one of iron to five and a half 


we 


of coke. Our cupola is 42 inches in 
diameter. Our method of charging fol- 
lows: Bed, 1,000 pounds of coal and 


200 pounds of coke; first charge 1,600 
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pounds of pig iron, 1,600 pounds of 
gates and miscellaneous scrap and 200 
pounds of coke; second charge 1,200 
pounds of pig iron, 1,000 pounds of 
gates and miscellaneous scrap and 200 
pounds of coke; third charge, 1,200 
pounds of pig iron, 1,000 pounds of 
gates and miscellaneous scrap and 200 
pounds of coke; fourth charge, 800 
pounds of pig iron, 1,200 pounds of 
gates miscellaneous 100 
pounds of coke; fifth charge, 1,400 
pounds of gates and miscellaneous scrap. 
Answer :—Your 


and scrap and 


difficulties might be 


overcome by reducing the coke on the 


bed and adding this fuel to the last 
four charges. Your melting ratio ap- 
proximates one to 6.3, which is fair 


The Growth 


N A previous paper delivered be- 
fore the Iron and Steel Institute, 
London (Eng.), and briefly pre- 


sented in the July, 1911, issue of THE 
Prof. H. C. H. 
discussed the influence of carbon, sil- 


FouNDRY, Carpenter 


icon and absorbed gases on the 


growth and_ disintegration of cast 
iron under the influence of repeated 
The further 


vestigations of this subject, which in- 


heatings. results of in- 


clude the effect of sulphur and phos- 


phorus, as well as the practical appli- 


cation of the results obtained in de- 
termining the correct analysis of an 
iron free from growth, and, there- 
fore, suitable for such castings as 
rolls, ingot molds, annealing boxes, 


etc., are given in a second paper pre- 
the and Steel 
Dr. Carpenter, in which it 
that 
increase in ultimate 
marked 
that an 
3.98 


sented before Iron In- 


stitute by 
is stated not 


phosphorus does 


cause an crowth 


ot iron, but a diminution. 
The 


taining 


showed iron 
total carbon, 
graphitic carbon, 3.34 
0.64 


manganese, 


tests con- 


per cent, 


per cent; com- 


bined carbon, cent; silicon, 
1.07 per 0.25 per 
cent; sulphur, 0.01 per cent and phos- 
0.013 16.10 
in 1&8 heatings, but with the 
0.858 per 
heatings, 


per 
cent; 
phorus. per cent, grew 
per cent 
increased to 

with 29 


phosphorus 
the growth, 
but 13.31 


cent, 


was per cent. 


Effect of Sulphur. 


In the case of sulphur, in view of 
the fact that this element its 
? 


bly low. rarely reaching 0.2 


invaria- 
per cent, 


it was decided that this element had 
no appreciable effect on the growth 
of iron. It was found that manga- 
nese retarded the growth of iron even 
when silicon was comparatively high, 
but that the lower the silicon, the 
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practice for a 42-inch cupola with so 
small a heat. The distance of the 


tuyeres from the sand bottom is small 
and the fuel should not extend more 
than 18 inches above the tuyeres. The 
usual practice is to make the ratio of 
iron to coke in charges after the first 
heat, 10 to one, and your coke charges 
would thereby be increased to 260 in- 
stead of 200 pounds. We would suggest 
that you add 50 pounds of coke to the 
second, third and fourth charges. If the 
last iron is not sufficiently soft, increase 
the silicon content of the the 
last charges. As a rule, iron from the 
last of the heat is softer than that 
from the first part of the heat, owing 
to the fact that the cupola is hotter. 


iron in 


of Cast Iron 


the which con 
clusions were contirmed by a series cf 
experiments. The influence. of 
solved gases in promoting growth was 


creater diminution, 


dis 
round to he considerable, and in close 


gtay irons 
more than 


which do not. contain 


per cent of silicon the 


pressure of absorbed gases is re- 


sponsible for a large portion of the 
growth 


observed. Graphite is in- 


directly essential to growth, as it 
forms 2 channel by means of which 
the gases consisting principally of 


and nitrogen, are enabled 


the 


hydrogen 
to penetrate metal. 
Silicon Promotes Growth. 


Silicon, in combination with iron 


and present as iron silicide, is un- 
doubtedly the most potent factor in 
causing growth, while combined 

bon is only slightly contributory 


Phospherus diminishes the rate 
growth and sulphur, in combination 
with either iron or manganese, als 
las a retarding effect 

The conclusion reached as a result 


of these experiments was that there 


is no such thing as a iron tha 
will not grow when repeatedly heated 
to redness in the 


gray 


either 
that can 


presence 
All 


estimate the 


furnace gases or 
be done is to 


that 


ir. 
growth 
may be anticipated in an ir 
whose chemical composition is known 
It was that whit 
irons be used instead of gray 
the suitable 
appeared to be an ir 
about 3 


recommended 
for 
nealing boxes, and most 


composition 


containing per cent 


carbon and as free from all oth 


Of these, sil 
icon is 
should per cent. 
Such an iron would probably shrink 
on repeated heating. The 


most important, and 


impurities as possible. 
the most imy 
7 n9 


not exceed 0.2 to 0.3 


reason why 





per cent of 
suggested, is that 
higher in carbon will tend to deposit 
which the 
material will begin to grow, although 


an upper limit of 3 


carbon is irons 


temper carbon, in case 


it will not proceed to the extent of 


gray iron. This recommendation, it 
was pointed out by other Institute 
members, would be difficult to fol 
low, because irons so low in silicon 


were hard to obtain, 0.5 per cent be- 
ing about the lowest point at which 
this 


practice, 


obtained in 
the 
castings could not be prevented from 


constituent could be 


and even if obtainable, 
cracking when heated, which was due 
to the fact that 


cand, 


made in 
had a 


the 


whether 


chills or such castings 


pronounced crystalline structure, 
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and manganese, 0.86 per cent, 
found to about 10 
heatings, after which it slowly grew, 
attaining a maximum growth of 2.54 
per cent in 50 This 
considered as indicating the beneficial 
influence of 


cent 


was contract for 


heatings. was 
manganese in diminish- 
ing growth, and after several experi- 
ments had been made on iron of dif- 
fering manganese content, an iron of 
the following composition was evolv- 
ed: Carbon, 2.50 per cent; manga- 
nese, 1.50 per cent; silicon, 0.50 per 
cent; sulphur, 0.01 per cent and phos- 
This iron con- 
slightly steadily for 72 
the 0.39 
cent, after which the contraction con- 


This, 


phorus, 0.01 per cent. 
but 
amount 


tracted 


heats, being per 


finued in a diminished degree. 


























crystals being arranged at right ang- therefore, may be regarded as a non- 
les to the cooling surfaces of the growing iron that could be tried with 
inold Therefore, unless free from advantage for casting rolls, grate 
sharp angles, and well-fed and clean bars, muffle furnace grids and anneal- 
gum 
Fig. 1. Fig. 2 Fig. 2 
Types oF SAFETY CRANE Hooks 

at the gates and feeders, such cast ing boxes, where growth is such an 
ings crack when rapidly heated. The annoying characteristic. It could also 
experience of another member, how be used for ingot molds, but it is 
ever, showed that such an_ allo; joubtful if it would withstand molten 
ild be used 1 he ise of « teel. For this purpose the mild 
ter trouble had been experienc steel, previously mentioned, would 
2 ro! I grew and pri prove more economical, for although 
( dis mn he casting the first cost is greater, it is less 
h chills sed, likely to crack than the semi-cast 
S € made ¢ n iro! milar iron and its growth would probably 
S 1 to t giver negligible. No doubt a gray iron 
satis Ty 1 ontaining plenty of graphite would 
Pn ee a a ee e less liable to crack, but no treat 
ent is known that would prevent 
l l | not gt its growth when heated. The _ in- 
slight k, hae tigation did not result in the dis- 
O15 4 very of an iron whose volume 
0.1846 ng ld be absolutely unaltered after 
e, 9.15 per t hur, 0.04/ repeated heatings as there is either 
r \017, per growth or shrinkage, but for practical 

‘ t ron art torr 





purposes it is that a 


of O.5 ner cent is permissible 


assumed growth 
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Safety Crane Hooks 


Three types of crane hooks equip- 
ped with safety devices have been 
adopted by the United States Steel 
Corporation through its department 
of safety, and are in use in the 
works of the National Tube Co. In 
Fig. 1, is shown a crane hook equip- 
ped with a handle, the purpose of 
which is to avoid the necessity of the 
operator grasping the hook near the 


bight when picking up a lead, and 
thus obviates the danger of hands 


or fingers being caught and mangled. 
In Fig. 2, a hook is shown. fitted 
with a latch to close the opening to 
prevent the load falling out, or the 
possibility of the hook slipping off. 
This safety latch is prevented from 
opening by means of a collar which 
slides on the shank of the hook, and 
is raised to open the latch, but will 


not fall and lock the latter unless it 
is in contact with the tip of the 
hook. It thus indicates whether the 


load is securely held by the hook as: 
well as prevents all possibility of 
either load or hook slipping, except 
by the exertion of force sufficient to 
bend or displace the latch. <A defect 
of this type of hook, viewed from a 
safety standpoint, is the lack of a 
handle to that which distin- 
guishes 1, and an improvement 
that might be suggested would be to 
incorporate the two hooks into one. 

In Fig. 3 is shown a pair of toggle 
hooks for handling plates. These 
hooks consist of a combination of a 
flat link and a hook, hinged together 
in such a manner that one end of 
extends into the hook open- 
forms a cam that the 
under the load, 
so that the heavier the latter the 
more firmly the plate is held. This 
pinch effect is produced by making 
the lower hole of the 
Therefore, force 


similar 


lig. 


the link 
bites 
strain of the 


ing and 
plate 


link eccentric. 
that tends to 
pull the link into a vertical position 
the end to turn 
the opening of the hook. 


any 


causes and narrow 


Buffalo Foundry Foremen 
At the 
falo 


annual Buf- 

Foremen’s Association, 
the year 
as follows: President, Richard 
Lumen 


meeting of the 
Foundry 
officers 
elected 


Lau, 


for ensuing were 


Bearing Co.; vice pres 
ident, C. G. 
Malleables; 
son, Buffalo 


ie, 


Falkenberg, American 
Robt. B. Thom 
Pitts Co., and treasurer 
Devitt, Buffalo Scale Co. A 
committee was also appointed to pro 


secretary, 


vide entertainment for the visiting 
foundry foremen during the 1912 con 
vention of the American Foundry- 
men’s Association. 












MALLEABLE ANNEALING TEMPERATURES’ 


A discussion of the chemical and physical properties of 


malleable sections with results of annealing experiments 


HILE the 
W/ malleable 
ally well known to the manu- 
the 
convers- 


characteristics of 
castings are gener- 
these sections, 
of malleables are not so 
ant with the problems involved in their 
manufacture. The results of work done 
on the annealing of malleable iron here 
recorded, may throw some light. on the 
difficulties that must be overcome in the 
manufacture of high grade malleable 
castings. After the iron has been prop- 
erly melted and cast, the foundryman’s 
troubles are about half over. If the 
are large and are not to be 
machined, the annealing process does 
not present unusual difficulties. On the 
other hand, if the castings are small 
and must be machined, the annealing 
process must be watched closely to avoid 
ruining good material. While it is 
correct all of the 
made in the melting room, it is possible 


facturers of users 


castings 


im- 
possible to mistakes 
to spoil, beyond recall, good 
improper annealing. 
ented 


metal by 
The evidence pre- 
herewith, covers a number of 
vears of experiment and research. 

The woeful indifference 
displayed in equipping 


sometimes 
annealing ovens 
“with pyrometers is,ina great measure, 
responsible for a large percentage of re- 
jected castings. In beginning this work, 
| first realized that very little headway 
ould be first knowing 
structure of 
well as its 


made without 


something of the physical 
malleable 


iron, as chemical 


‘Presented at the Pittsburg convention of 
the American 


Foundrymen’s Association. 


characteristics. 


Of course, the import- 
ance of melting and molding should be 
but the annealing 
be given 


given proper weight, 


process is one that should 





Fic. 1—Mucro-PHotToGRAPH OF OUTSIDE 
OF MALLEABLE CASTING, SHOW- 
ING GRAPHITE 
careful consideration. The proper an- 


nealing temperatures, shown in Fig. 5, 
were experimentally determined by plac- 
ing a pyrometer insi-le of pots filled with 


castings containing varying percentages 
of carbon. These temperatures were 
subsequently checked by annealing a full 
oven with similar metal. When the 
percentages of carbon are known and 
by using a pyrometer, the results can 
be duplicated at any time without much 
variation. Figs. 6, 7, 8 and 9 show the 


By W. P. Putnam 


results obtained in annealing hard iron 
or white cast iron in a commercial way; 
particular directed to the 
uniformity of results and in every case 
the castings were satisfactory. 


attention is 


The annealing results recorded in Fig. 
2 are of white iron, which analyzed as 
follows: Silicon, 0.74 per cent; sulphur, 
0.064 per cent; phosphorus, 0.182 per 
cent; manganese, 0.35 per cent, and com- 
bined carbon, 2.80 per cent. This iron, 
when had 


annealed, the following an- 
alysis: Silicon, 0.78 per cent; sulphur, 
0.068 per cent; phosphorus, 0.18 per 
cent; manganese, 0.31 per cent; com- 


bined carbon, 0.25 per cent, and graphitic 
carbon, 1.62 per cent. 


In Fig. 7 are shown the temperatures 
at the back wall of the oven, at the door 
of the oven and of a pot near the door 
of the oven. It will be that the 
temperature of the back wall of the 
oven considerably exceeded that at the 
door of the oven. The near 
the top of the pot, located near the door 
of the oven, contained a 


noted 


castings 


trace of 
bined carbon and 1.38 per cent of graph- 
carbon, while at the bottom of th 
1.54 per cent 

} ] . 


of graphitic carbon and only a 


com- 
itic 
pot the castings contained 
combined carbon. 


Fig. 8 records the 


temperature o 


oven at the greatest distance from the 
firebox and also the firebox temperatur 
The percentages of graphitic carbon c 
tained in the castings taken from the 
top of seven pots, follow 1.51, 1.78, 
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lig. 2—Miucro-PHoTOGRAPH OF CENTER OF 
WELL-ANNEALED CASTING, 
ING 
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Fic. Bar, Re-HEATED 
ANNEALING, SHOW- 


ING CEMENTITE 





Fic. 4+—Center oF Bar, Re-Hearen 
AFTER ANNEALING, 


GRAPHITE 


SHOWIN( 


AND CEMENTITE 
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Fic. 5—PRoPER 
1.68, 1.72, 1.86, 1.60, 1.68; the 
percentage of graphitic carbon was 1.68. 
The graphitic carbon in the castings in 


average 


the bottom of these pots was of the 
following respective percentages: 1.65, 
1.77, 1.69, 1.88, 2.00, 1.89 and 1.81. The 


average graphitic carbon per cent con- 
tained in the castings at the bottom of 
the pot was 1.81. As compared with the 
tops of the pots, this shows an average 
increase in graphitic carbon of the cast- 


ings contained in the bottoms of the 
pots of 0.13 per cent. 

Fig. 9 records the annealing tempera- 
ture inside of a pot containing high 
sulphur castings. The white iron as 
charged analyzed as follows: Silicon, 
0.68 per cent; sulphur, 0.17 per cent; 


phosphorus, 0.186 per cent; manganese, 
0.24 per cent, and combined carbon, 2.60 
per cent. After the first anneal, during 
which the oven temperature was raised 
to 1,600 degrees Fahr., the castings an- 
0.67 


cent; 


follows: Silicon, 
0.177 per 
phorus, 0.190 per cent; manganese, 0.21 


alyzed as per 


cent; sulphur, 


phos- 


per cent; combined carbon, 0.92 per cent, 


nd graphitic carbon, 1.26 per _ cent. 


After the 


was 
sulphur, 0.167 per cent; phosphorus, 
per cent; manganese, 0.24 per cent; 


= 
oe 
= 
z 
oa 
& 
x 
< 
_ 
w 
oe 
= 
& 
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Fic. 7—ANNEALING TEMPERATURES AT THE 
OVEN 


as 


second 


follows: 


anneal 


AND 


Silicon, 
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ANNEALING TEMPERATURE FOR MALLEABLE CASTINGS 


and with a 
maximum oven temperature of 1,575 de- 
grees Fahr., the analysis of the castings 


+——_+ 
Caer DE 
--+--“DOOR 


+ 


TIME 





OF 


0.59 per 


| | 

ALL OF OVEN| 

oo. a 

F OVEN 
{ 


A Pot NEAR THE 


cent; 
0.186 


com- 








1600 \ ¢ 


4 
1876} _____\___,f,___.__.__._"« 
fa ee 2 ee 





1526 





200. 


FAHRENHEIT 


1475 





1450} 


1426) _-+-_-_- _ + _+ _ + _ + +--+ ‘oa 


DEGREES 


1400)__-_-_—_+ 
1375) — os 
1360, + + 4 + + + 
1326) __- + 
1300) + + i + + 4 + + 


1275, —_- . + 





p—T——_TEMPERATURE |INSID 


|___|FirINc STOPPED, _ 


P—t—7 OVEN TemperaTuRE 


‘ 
‘ 






—+——_ - +--+ + 





1250. 
°o 





TIME IN 


HOURS 


20 








Fic. 6—ReEcorp OF TEMPERATURES | 


NSIDE 


OF 


THE 


OvEN 


AND 


INSIDE 


OF A 


Pot 






August, 1911 


bined carbon, 1.00 per cent, and graph- 
itic carbon, 0.88 per cent. After the 
third anneal and a maximum oven tem- 
perature of 1,600 degrees Fahr., the an- 
alysis of the castings was as follows: 
Silicon, 0.57 per cent; sulphur, 0.183 per 
cent; phosphorus, 0.189 per cent; man- 
ganese, 0.27 per cent; combined carbon, 
0.40 per cent, and graphitic carbon, 0.65 
per cent. 

Table I gives the analyses of four 
samples of’ over-annealed malleable iron, 
and in Table II the changes due to 
annealing a %-inch square bar, three 
times, are recorded. In Table III are 
given the chemical analyses and physical 
tests of four samples of malleable iron. 
These clearly illustrate some of the 
differences between good and bad malle- 


ry 


t 


IN HOURS 


3ACK WALL OF THE OVEN, Door oF 
Door OF THE COVEN 


able castings. Bar No. 1 was well an- 
nealed, but weak, due to a heavy draw 
shrink which extended one-quarter 
the distance through the bar; bar No. 2 
over-annealed, but exhibited 
physical qualities; bar No. 3 was under- 
annealed and contained a high percent- 
of bar No. 4 was over- 
annealed, but was solid throughout, and 
bar No. 5 was the same as bar No. 4, 


or 


was good 


silicon ; 


age 





Table I 
Oven-ANNEALED IRON. 

Per Per Per Per 

cent. cent. cent. cent. 
Oe 0.52 0.60 0.60 0.53 
Sulphur ...0.062 0.063 0.059 0.069 
Phosphorus -0.175 0.174 0.195 0.190 
Manganese RP Fes | 0.32 0.24 0.23 
Combined carb. Trace. Trace. Trace. Trace. 
Graphitic carb. 0.84 0.49 0.48 0.03 











but was re-heated to a temperature of 
1,600 degrees Fahr., after annealing. 
Carbon was reabsorbed in the form of 
cementite. 

In Fig. 1 is shown a micro-photograph 
the outside of a malleable casting, 
clearly illustrates the graphite 
contents. Fig. 2 the micro-photo- 


of 
which 


is 
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graph of a section from the center 
of a_well-annealed casting, showing 
graphite. Fig. 3 is the micro-photograph 


of the outside of a bar that has been 
re-heated to 1,600 degrees Fahr, after 
annealing, and shows cementite. Fig. 4 





Table II 


Tue Errect or ANNEALING A %-INCH 
Square Bar Turee Times. 


First Second Third 
anneal. anneal. anneal. 
Per cent. Per cent. Per cent. 
reer 0.68 0.70 0.78 
Sulphur 0.052 0.052 0.052 
Phosphorus 0.186 0.188 0.187 
Manganese .... 0.28 0.30 0.27 
Combined éarbon Trace. Trace Trace 
Graphitic carbon. 1.97 0.73 0.25 











is the micro-photograph of the center 
of a bar that has been re-heated to 
1,600 degrees Fahr. after annealing and 
shows both graphite and cementite. 
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Fic. 8—TEMPERATURES OF 
FIREBOX, 


Oc- 


casionally the silicon is largely oxid- 


from an ordinary soft mixture. 


ized and the graphite comes low, re- 
When de- 


siring a strong iron, foundrymen fre- 


sulting in a strong iron. 


quently use a regular car wheel mix- 
ture, for the bulk 
of the charge. A car wheel iron wiil 
often run about 30,000 pounds in ten- 
For 


or use car wheels 


sile strength. high grades of 
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ANNEALING OVEN AT THE GREATEST DISTANCE FROM THE 
AS WELL AS THE FIREBOX TEMPERATURE 


results by using such a high percent- 


age of steel. It is good policy to 
keep the manganese high, 1 per 
cent of ferro-manganese melted with 


the steel scrap being sufficient. 


Cracks from Unequal 
Shrinkage 


By W. J. Keep 














By N. W. Shed strong iron, charcoal iron is used ex- Question:—We are experiencing con- 
Question:—We would like to make tensively. A substitute is now being siderable trouble with small castings 
cast iron that will give a tensile made by using steel scrap, which re- which crack when cooling. We tried 
strength of 25,000 pounds per square duces the cost. To obtain good re- stripping the heavy rib which extends 
inch and would like to know what sults, it is essential to know the through the center of the casting, but 
Table III 

Elastic Tensile 
limit, strength, Reduction 
Man- Combinel Graphitic pounds per pounds per of area, Elongation, 
Bar No. Silicon. Sulphur. Phosphorus. ganese. carbon. carbon. square inch. square inch. per cent. per cent. 
1 0.78 0.053 0.154 0.29 Trace 1.89 36,086 
2 0.65 0.048 0.165 0.34 Trace 0.89 28,888 40,666 14.22 7.03 
3 0.96 0.098 0.060 0.28 0.12 0.94 78,520 78,520 
4 0.74 0.056 0.154 0.40 Trace 0.83 37,195 53,283 15.62 21.38 
5 0.74 0.056 0.156 0.40 0.60 0.20 
kind of a mixture to use to obtain analysis of the material and to en- unfortunately this did not overcome our 
iron that will conform to these re- deavor to obtain a uniform, low sili- difficulty. The casting varies in thick 
quirements. The pig iron that we are con content. With a pig iron of 2 to. ness considerably. Our iron analyzes as 
now using analyzes as follows: Sili- 2.5 per cent silicon, use approximate- follows: Silicon, 2.30 per cent; manga 
con, 2 to 2.50 per cent; sulphur, not ly 30 per cent pig, 30 per cent char- ese, 0.70 per cent; total carbon, 3.30 pe 
over 0.05 per cent; phosphorus, not coal iron or car wheels, 20 per cent cent; phosphorus, 0.75 per cent, and sul- 
over 0.20 per cent, and manganese, steel and 20 per cent machinery phur, 0.12 per cent. The sulphur in ou 
not over 1 per cent. scrap. The charcoal iron should be’ mixture is 0.08 per cent. 
Answer:—A cast i é r rive r in silicon. Some foundrymen use ; P ; 
ae \ cast — be at will oi low “ sei 7 ore Answer:—Reduce the sulphur, either 
a tensile streng ¢ 25,00 ds yxy iron and 40 per cent steel scrap, . . ‘ <7 
e e trength rt 000 poun pig ir ind 4 pe ‘Ll scray by using iron and coke low in sulphur, 
per square inch is frequently made but the majority cannot obtain good 
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INSIDE OF A Pot 


or by adding less or b 
mixture. If thi 


ing the pattern can be cha 


tter scrap to your 
ital 


nged to 
nge< to 


S 1S an ornamer cast- 


insure 
uniform thickness. 


a more For imme 


diate relief place a chill in the cope th 


width of the center bar and we would 
suggest placing the chill in the drag but 
for the fact that the casting appears to 
be highly ornamental in this part. B 
the use of the chill the center bar wil 
cool as quickly as the side bar. At pres- 
ent the outside bar is cooled and be- 


comes solid, while the center bar is still 
fluid. When solid 
and shrinks it necessarily grows shorter 


it, in turn, becomes 


and the long sides will either warp or 


+t 


the ends must crack 
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While the consumption 

The Coming of magnesium in_ the 
New Metal United States has _ re- 
mained almost station- 
ary for the past two years, there is 
every indication that its use will be 
greatly extended in the near future, 


as it seems probable that a material 
reduction in price will soon be made. 
In this respect the history of mag- 
probably 
aluminum, from a 
rapidly of 
the most common of metals, and this 


nesium will closely follow 


that cf which, 


rarity, is becoming one 


almost within a generation. In some 
the 


tage of aluminum, as‘its specific grav- 


respects magnesium has advan- 


ity is less, and when properly al- 
loyed the metal is equally as strong. 
New uses are being continually found 
metal and 
as a deoxidizer of other metals, 


of its more recent applications in this 


for magnesium, both as a 
one 


iatter capacity being in the refining 
of steel, in which respect it is claimed 
to be superior to aluminum. The 
total annual consumption of magne- 
sium in the United States has not 
exceeded $12,000 in value, and _ its 
price per pound has for some time 
been $1.50 in 100-pound lots. A new 
process of manufacture, now being 


perfected, will, it is expected, greatly 


reduce the cost of production, and 


may result in reducing the price as 
low as 50 cents per pound. At this 
figure magnesium will become a 
strong competitor of aluminum for 


many purposes where lightness is de- 
sirable. 


Losses in foundry operations 


Trouble are largely measured by the 
Men percentage of defective cast- 
ings produced. All efforts 

are concentrated in the production of 
sound work and failure frequently in 
volves the entire shop working force 
\s a rule, however, the molder is the 
first to be burdened with such losse 
in many foundries, svstems have 

beer adopted which prove @n_ incentive 
for good work. A monthly bonus pat! 
e molders for low percentages of 
bad work has greatly reduced these losse; 
many shops and wherever this meth- 

d has been adopted the bonus for 
s helow 2 per cent is being paid te 
wingly large number of men. Ti 

ft er arouse the spirit of cc-operation, 
foremen participate, their bonus be 

ng made up f average of all of 
the molders’ p rcentages. So mvch for 
ve molder. \Vhile apparently not di 
ectly involved, to the maragement of 
the shop can be attributed a large share 
f the burden contributing to heavy 
losses. Tnadequate rigging, limite 
crane facilities and even poor light- 
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ing and ventilation are causes beyond 
molder’s control that result in 
inany defective castings for which the 
management is directly 
Provided with adequate tools, a well- 


the 


responsible. 


equipped shop and congenial = sur- 
roundings, the average skilled molder 


will do his part in maintaining a low 


percentage of losses. In an _ able 
paper on this subject presented be- 


fore the American Foundrymen’s As 
elsewhere in 
reference is made to the 
of trouble men. It is 
their duty to inspect all defective cast- 
ings and to ferret out the catises lead- 
ing to bad work. It is their duty to 
see that changes are made that will 
prevent a continuation of 


sociation and _ pub.ished 
this 


employment 


issue, 


defective 
work and the suggested remedies are 
brought to the attention of all inter- 
ested in a particular job. These men 


are indispensable, especially in large 


foundries where small defects are fre- 
quently overlooked, but which are re 
sponsible for high percentages of de- 
fective castings. 


Increased activity in pig 
Trade iron at lower values than 
Outlook have prevailed for several 


all 
The buying of foun- 


years, is reported frem 
leading centers. 
dry iron reflects a slightly increased 
melt as well! depleted stocks in 


as 
foundry vards. One 
of the 


stocks in 


of the gratify- 
the 
furnace 


situation is 
blast 
inroads have 
merchant stacks. Steel 
works, generally, are operating at in- 


features 
reduction of 


ing 


yards and the greatest 


5 
been made at 
creased capacity and the unfilled ton- 
for all 
continues to increase. To some extent, 
the foundry trade has shared in this 
although 
are 
approximately one-half capacity. This 


nage kinds of steel products 


improvement, malleable and 


steel casting shops operating at 


is largely due to the limited buying 


of the railroads which covers only 


current and extensive 


improvement 


requirements 


replacement and €x- 


penditures are deferred, except in 
The extreme heat 
which prevailed throvghout the coun- 
the Jilly 


operations 


cases Ol necessity. 


try during early part of 


sreatly retarded foundry 
and many plants were forced to shu 
down temporarily. The foundry trade 
is now in the midst of the usual sum 
lull, the 
has not materially declined, nor have 
the suffered 


extent as in former years. 


iner vet operating capacity 


foundries to as great 


The 
of large 


an 
pres- 
ent outlook, in the absence 
undertakings, foreshadows only norm- 
al improvement during the fall months 
and at a rate 
with 


which will keep pace 


the 


increased 


the activity in 





August, 1911 


steel trade. Gray iron specialty shops. 
aside from those running on railroad 
work, have not been greatly affected 
by existing trade conditions and the 
jobbing shops, in some centers, are 
unable to obtain sufficient skilled 
help. Brass and aluminum shops, 
particularly those specializing in au- 
tomobile work, are pressed for de- 
liveries and the growth in the volume 
of this business, to a large extent, is 
due to the development of the motor 
truck. Orders for castings for cars 
for the 1912 season, have largely been 
placed and they involve a tremendous 
tonnage of brass and 
tions, while the steel 
gaged in 
work have 


aluminum 
foundries 
the manufacture of small 
received large orders 
alloy steel castings. Pig iron values 
have declined from 25 to 50 cents 
per ton and No. 2 foundry is quote 
as follows in the leading centers: 
Pittsburg, $14.40; valley furnaces, $13,- 
50; Philadelphia, standard, $13.50; 
3irmingham, $10; Chicago, 
$15; Buffalo, 
$13.25. particu- 
larly basic, show further declines and 
the latter 
slightly 


sec- 
en- 


for 


southern, 
Cleveland, $13.75 
Steelmaking 


and 
irons, 
sales of been 
made at than $13.90, 
Pittsburg; Bessemer iron is quoted 
at $15.90, Pittsburg, and Lake Supe- 
rior charcoal is unchanged at $16.50, 
Chicago. 
the first 
figures 
Review, 


grade have 


less 


Pie iron production during 
half of 1911, 
compiled by The Jron Trade 
amounted to 11,411,405 tons, 
which is at the rate of 23,000,000 tons 
for the year. The total output of 
coke and anthracite pig iron in June 
was 1,781,406 tons, compared with 1,- 
871,388 tons in May, a loss of 89,982 
tons. Among the non-ferrous metals, 
copper continues weak and is quoted 


according to 


at 12.75 cents and 12.55 cents for 
lake and electrolytic, respectively, in 
large lots, New York. Heavy ar- 


rivals of tin have resulted in slightly 


lower prices and sales have been 
made at 42 cents, New York. Lead 
is held at 4.50 cents, New York, and 


449 cents, St. Louis, and spelter is 
quoted at 5.75 cents, New York, and 
cents St. 


decline, 


5.57% Louis. Antimony 
Hallett’s 


down to 8 


continues to having 


tecently sold cents and 


Cookson’s is offered at 8.50 cents. 


The Lawlor Improved Jarring Molding 


Machine Co. moved its 
the 


Century building, to the offices of the 


, Pittsburg, has 


headquarters, formerly located in 


Union Foundry Co., Carson street, where 


its line of jarring and squeezing ma- 


chines is being manufactured. 
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Death of H. F. Frohman 


Harry F. Frohman, treasurer and 
general manager of the S. Obermayer 
Co., Cincinnati, died in the offices of 
that company the morning of 
July 5. He had been in ill health for 
several months, but death was 
due directly to prostration brought 
on by the terrific heat that prevailed 
during the first week in July. On 
the morning of his death, Mr. Froh- 
man went to his office as usual and 
complaining of the excessive heat re- 
tired to rest in a quiet part of the 
office. In a very short time his pros- 
tration became acute and he passed 
away within an hour and before the 
services of a physician could be ob- 
tained. 


on 


his 


Throughout his career Mr. Froh- 





H. F, FroHMAN 


man took an active part in the ad- 
vancement of the foundry industry 
and to his efforts can be traced the 


and 

labor-saving 
that 
omies in 


introduction development of 


many and 


devices 
effected great econ- 
foundry practice. Although 
only 42 years of age at the time of 


his death, 
tically 25 


sup- 


plies have 


Mr. Frohman devoted prac- 
years of life to the 
equipment busi- 
1886 
as an office boy by Simon Obermayer, 
who established the _ S. 
As a result of 
application he was gradu- 
advanced until he held the po- 
sition of secretary and treasurer with 


his 


foundry supply and 


ness. He was first employed in 
originally 
Obermayer Co. his 
persistent 
ally 


the original company. When the 
firm was reorganized in 1901, Mr. 
Frohman was elected treasurer and 


general manager and held that posi- 
tion until his death. Under his 
agement the S. Obermayer Co 
developed to its 
position in the 


man- 

was 

present 
foundry 


prominent 


supply and 


2837 


equipment field. Throughout the 
country and particularly in Pittsburg 
and Chicago, Mr. Frohman was wide- 
ly known in the foundry trade. 
Mr. Frohman was born Dec. 8, 1868, 
and was a graduate from the Hughes 
high school, Cincinnati. He took an 
active interest in the public affairs of 
Cincinnati and was a member of the 
Business Men’s Club and the Cin- 
cinnati chamber of commerce. He 
was also a_ thirty-second degree 
Mason. Mr. Frohman’s keen- 
ly felt, not only by his many friends, 
but by the whole circle of 
gaged in foundry work. 


loss is 


men en- 


Personal 

Cornelius T. Myers, formerly connect- 
ed with the Wisconsin Engine Co., Cor- 
liss, Wis., as assistant secretary and 
treasurer, has become identified with the 
General Motors Co., Detroit. 

Theodore Kauffman, formerly manager 
of the Chicago plant of the S. Ober- 
mayer Co., Cincinnati, has been appointed 
general manager of that company, with 
headquarters in Cincinnati, to 
the late Harry F. Frohman. S. T. 
ton succeeds Mr. Kauffman as 
of the Chicago office. 


succeed 
Johns- 


manager 


E. Killing, of the E.- Killing’s Mold- 
ing Machine Works, Davenport, Ia., has 
just returned from an _ extended trip 
through Europe. While abroad, Mr. 


Killing established agencies for his ex- 
tensive line of molding machines in Ger- 
many, 


Russia, Austria - Hungary, 


Sweden, Norway, Finland and Den- 
mark. 


Book Reviews 
The Iron Ores of Lake Superior, by 


Crowell and Murray, chemists and 
metallurgists; 6 x 9 inches; 186 pages 


pas 

Supplied by THe Founpry for $3.50. 
This exceedingly interesting volume 
contains 


facts of general and particu- 
lar interest relating to mining and 
shipping of the ore and location of 
the principal mines of the various 


Lake Superior iron ore regions. 
b 0k is 
made by 


The 


the result of careful research 


Crowell and Murray, chem- 


ists and metallurgists, with principal 


offices in Cleveland and other branches 


in Buffalo, Erie and at other lake 
ports. A history of the Lake Supe 
rior iron ore industry is given and this 
is followed by chapters on the com- 


plex geography of the ranges, de- 


scriptions of each with idealized cross- 


sections of the deposits, mineralogy, 


mining methods, transportation, with ta- 


bles of freight rates from 1885 by 
ranges and ports, specifications de- 
scribing methods of analysis and the 
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manner of figuring prices from analy- 
sis, with tables showing ore price 
since 1855, and 134 pages of detailed 
description of the principal mines of 
the various ranges, including mines in 
Canada, just across the lakes. These 
descriptions include accurate location, 
analyses, yearly shipments, manner of 
mining and ore deposits. This is the 
first attempt to give in a concise and 
permanent form this information, 
which has heretofore been scattered 
through various publications and has 
never before been available in one vol- 
ume. 


An Electric Arc Welder 


For the purpose of patching defec- 
tive castings, burning off 
work in foundries, 


and 
the 


risers 


similar steel 
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work and since there is only one ma- 
chine and one commutator, the no- 
load losses are very small compared 
with what they would be in the case 
of a motor generator set. The enor- 
mous saving in current is indicated by 
the fact that from 80 to 85 per cent 
of the power taken from the line is 
found in the arc when the machine is 
in operation. The machine is fur- 
nished with a panel board, which can 


be mounted directly on the welder. 
On this board are mounted an am- 
meter, main switch, arc switch and 


field regulator and the entire weight 
of the outfit is only 1,500 pounds. It 
is portable and can be taken to any 
part of the shop on a truck. The ma- 
chine can also be equipped with a 
push button device so that it may be 
started or stopped the 


by operator 

















LINCOLN ELECTRIC 
Lincoln Electric Co., Cleveland, has 
developed a new type of transforming 


shown in 
lustration. It is 


device the accompanying il- 


fundamentally a var- 


iable voltage machine, the voltage at 
the arc depending entirely upon the 
amount of current flowing and _ this 
voltage at the arc can be set for any 
value which the operator may desire. 
By the use of this welder, the length 
of the arc determines entirely the 
amount of current flowing and _ by 
varying the length of the arc the 


amount of current which is flowing 


can ‘be automatically varied. There is 


no ohmic resistance used on the usual 


Arc WELDER 


without being compelled to into 


where the 


go 


the machine is 


room lo- 
cated. 
shut 


be used 


In this way the operator can 
down the welder if it is not to 
for length of time. If 
the supply current is alternating it be- 


comes 


any 


necessary to use a motor gen- 


erator set and even in this case the 
use of any resistance has been entirely 
eliminated so that the efficiency of the 
outfit is extremely high and the regu- 
lation is equally as good as when the 
supply current is direct. In 


to repairing 


addition 


defective steel castings, 


burning off risers, etc., the welder-can 


be used for burning holes in boiler 
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plate and other similar work. With 
the usual machine adapted for steel 
foundry work it is possible to obtain 
any current from 50 to 500 amperes 
at any voltage that the operator may 
require. Direct-current machines are 
built in three sizes of 400, 500 and 600 
maximum arc amperes and three al- 
ternating current sizes are also built, 
25 to 60 cycles, two or three-phase, of 
400, 500 and 600 maximum arc am- 
peres. 


Universal Holder Socket 


The Adams-Bagnall Electric Co., 
Clevelard, manufacturer of arc lamps, 
electric fans, etc, is now manufacturing 
a line of universal holder sockets known 
by the trade name of “Abolites.” This 
holder socket is a unit which takes the 
place of socket, shade holder, and at 
the same time performs the function of 
a fixture for a single unit illumination. 
To obtain scientific illumination, it has 
always been necessary to secure proper 
relations between the lamp and the re- 
flecting surface. On account of the 





Sixty ANp 250-Watt, Bow. “Aso.ites” 


different lengths of bases in some types 
of electric lamps, it been found 
necessary to attach several kinds of 
separable holders to a regulation socket. 
The reflector in turn suspended 
from the holder. The primary construc- 
tion characteristic of the universal hold- 
er socket is the provision of a metal 


has 


was 


support for a reflector to replace vari- 
2ble holders. 

The complete helder sccket for indus- 
trial purposes is made of two parts, in- 
cluding the universal holder sockst and 
a scientifically designed reflector. 
In the accompanying illustrations are 
shown 60 and 259-wait, bowl “Abolites.” 
The use of this holder eliminates all 
separable holders and one socket is uni- 
versal for all from 25 to 500 
watts, inclusive. All weight is suspend- 
ed from the holder socket and the re- 
flector can be removed for cleaning with 
out breaking any wire connections or 
disturbing the holder socket. 
and extensive 


steel 


lamps 


Intensive 
illumination is obtained 
with the same holder socket by merely 
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changing the positioning device. In 
connection with the introduction of this 
line, the Adams-Bagnall Electric Co. 
has established a department of effi- 
ciency engineering for the purpose of 
studying industrial conditions and for 
co-operating with industrial managers in 
bringing their illumination to a 
where labor efficiency and iactory out- 


put will be greatly increased. 


plane 





British Foundrymen’s 
Convention 


The annual convention of the British 
Foundrymen’s Association will be held in 
Glasgow, Scotland, during the week of 
Aug. 7. Professional sessions will be 
held on Tuesday and Wednesday, while 
Thursday has been set apart for a 
pleasure trip. Percy Longmuir has been 
nominated by the council for re-election 
as president. A large number of papers 
will be presented, including a discussion 
cf the “Shrinkage of Light Castings”, 
ty Mr. McGowan; “Carbon in Cast 
Tron”, by R. Buchanan; “Foundry Irons”, 
by H. Pilkington, and “Art as Expressed 
in Castings”, by Mr. Bagnall. The works 
to be visited include those of J. & G. 
Weir, Ltd., and the locomotive works 
ef the North British railroad. The asso- 
ciation now has a total membership of 
considerably over 700. 


Sodium 
The metal, sodium, is silvery white 
in appearance when freshly cut, but 


rapidly tarnishes, first to a coppery 
hue, then white, and ultimately is 
resolved into a powder. For this 


reason the metal is shipped in cans, 


and as it is of wax-like softness, it 


may be dug out with a knife when 
About 2,000 tons are annually 
preduced in the United States. It is 
reduced in electric furnace 
special form and is tapped out 
large ladles from time to time, the 
surface of the molten metal being 
covered with a layer of paraffine to 
protect it from 
ladles it is poured into the cans in 
which it is shipped. 


used. 
an of 
into 


oxidation. From the 


Trade Notes 


A. P. Munning and W. L. Loeb have 
organized the Munning-Loeb Co., with 
main offices and works at Matawan, N. 
J. This concern will engage in the de- 
sign and manufacture of electro-plating 
end buffing equipment and supplies. The 
plant operated by this concern is well 
equipped to meet the prompt require- 
ments of the electro-plating trade. 
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little 
origin, characieristics 


In an artistic booklet 
the and uses 
of tin, issued by the I.umen Bearing Co., 
Buffalo, it is stated that the specific 
gravity of tin is 7.298 and its melting 
point 450 degrees Tke metal is 
obtained from tin stone, which is oxide 


treating 
of 


lahr. 


of tin, and is found in large quantities 
in the Malay Peninsula and the Dutch 
East Indies. The world’s total consump- 
tion in 1910 is placed at 214,518,000 
pounds, of which the United States 
consumed about 40 cent. 

The Works an- 
nounces of Frank 
W. Hall, formerly manager of its 
Philadelphia manager ot 
hoist sales. Mr. Hall will be located 
at the New York of this con- 
cern and James A. Clifford, formerly 
manager of the office, has 
been appointed manager of the Phila- 


per 
Sprague Electric 


the appointment 


office, as 


office 


Baltimore 
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Portable Shockless Jar- 
ring Machine 


For comparatively small work, and 
particularly for use, the 
Tabor Mfg. Co., Philadelphia, is now 


core room 


building a jar- 


illus- 


portable, shockless, 
ramming 
trated 


ates 


molding machine, 


herewith. 


as 
This machine oper- 
in precisely the 
large 


by 


same 
jarring 
company, 


way as 
the shockless machine 
built this which is 
mounted on a cylinder base, but 
this case the entire load carried 


on four-wheel trucks through the in- 


in 


is 


tervention of four springs, two of 
which are shown in this illustration. 
A slight amount of friction between 
the trucks and the anvil serves to 
bring the anvil quickly to rest and 
removes any tendency to oscillate 
while jarring. The machine com- 

















PORTAPLI 
delphia office, the Baltimore office 
continuing under the supervision oi 


Mr. Chfford, but as a subsidiary to 
the Philadelphia 
S. Patterson in 

The Frodair Iron & Steel Co., Ltd., 


office with Henry 


charge. 


London (Eng.), has issued a_ 126- 
page handbook for iron founders, 
which contains considerable interest- 


ing information on English gray iron 
The effect of the 
different elements in iron is discussed 
steel to iron 
in the cupola is considered at length. 
A of 
cluded in 


foundry practice. 


‘and the addition of cast 


number are also in- 
brands of 
pig iron are specified, and the various 


tables which 


mixtures 


which English 


conclude the work com- 


plete a valuable handbook for gray 


iron foundrymen. 


SHOCKLESS JARRING MACHINE 


plete, as shown, weighs 2,000 pounds 
and it can be used for jar-ramming 
half 1,000 
pounds, 


molds weighing about 


Trade Publications 
WOOD-WORKING MACHINERY. 


1912 the 
Machine 


— The 
Crescent 
de- 
wood-working ma- 
Addi- 
band 


saw guards, a post borer and a 30-inch planer. 


issued by 


OD.. 


catalog, 
Co., 


scribes the 


recently 


Leetonia, illustrates and 


extensive line of 


chinery manufactured by this concern 


tional tools included in this issue are 


The line of pattern shop equipment shown is 
extensive and consists of all of the requisite 
tools for the making of patterns and core 
boxes. The catalog is handsomely illustrated 
and the various tools are described in detail 

GENERATING OXYGEN AND HYDRO- 
GEN.—In a 16-page booklet, issued by the 
International Oxygen Co., 68 Nassau _ street, 


New York City, its system 


of generating oxy- 
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gen and hydrogen for cutting, welding and 
=ther purposes, is described in detail. A view 
of the company’s plant at Waverly Park, N. 
J., is given as well as interior views of the 
works, showing installations of these genet 
ators. This equipment enables the manufac 


turer to produce pure oxygen and _ hydroger 


on his own premises and the generators can 


be installed in small or large units to meet 
any requirements. 

ALUNDUM PRODUCTS.—Alundum refrac- 
tories, manufactured by the Norton Co., Wor- 
cester, Mass., are illustrated and described in 
a recently issued 32-page booklet. The melt 
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ing point of this material is approximately 
2,100 degrees Cent., and in addition it pos- 
sesses a high thermal conductivity. Having 


a comparatively low thermal coefficient, it is 
not affected greatly by changes in tempera- 
ture. The material can be used to advantage 
for the refractory parts of small electric fur- 


naces, for muffles, for crucibles for general 


laboratory use, and for electric furnace work. 


In addition to the physical refractory 


the 


proper- 


ties of alundum, it has additional advan- 


tage of being sufficiently pure for filtering 
and numerous filtering devices are made for 
laboratory and experimental work. 


General Imdustrial Notes 


The Mfg. & 


St. Louis, has changed its name to the 


Foundry Co., 


Downs 


Omaska Tractor 

Tractor Co, 
The United 

troit, 


$5,000 to 


Co., De- 
capital of 


States Motor 
incorporated 
the 


Castings 


has been with a 


engage in manufacture of auto 


mobile castings. 


The American Foundry & Construction Co., 





Pittsburg, has practically completed the erec 
tion of an addition, 50 x 200 feet, to its 
plant at Hazelwood. 

The West Tacoma Steel Co., Tacoma, 
Wash., has been incorporated with a capital 
of $500,000. The incorporators are M. E. 
Gunston, W. R. Flaskett and R. W. Taylor. 

The Olive Foundry & Machine Co., Iron- 
ton, O., has changed its name to the Iron- 
ton Punch & Shear Co., and will continue 
the manufacture of iron and brass castings. 

The Canton Castings Co., Canton, O., has 
been incorporated with a capital of $250,000 


Shull, W. A. 


The incorporators are L. E. 











Strayer, L. A. Buchanan, O. F. Kwiatt and 
A. J. Hail. 

The National Foundry Co., Detroit, Mich, 
has been incorporated with a capital of $25,- 
000. The incorporators are John B. Flem- 
ing, Harry A. Crawford, Paul Weadock, Er 
nest C. Smoots and James W. Martin, all of 
Detroit. 

The Kultger Nichol Foundry Co., Chicago, 
has been incorporated with a capital of $10, 

( nd wil in the operation of a 

11 and mach shop. The incorporators 

e J ID. Kultger, John G. Nichol and N 
] I inson. 

The Warren Steel Casting Co., St. Louis, 

es the completion of its crucible ste 
sting in This concern will devot 
specia tic to small high grade s 

stings t biles ia i r 

eq x igh class work 

rhe | ze \uto Castings & Four ( 

{ g < ee ‘ [ te 1 wit 
al ot 7 0 to engage 1 tl la 
rs 1 im r ti gs € 
e P. J. Lang los 
\ ( € € 1 Jol H 
The McDonald Bros. Machine & I 
( ( () iS ( ¢ A 
7,0 engage 
s I W H M 
J. F. McD I. O. Met 1g R 
R | t < 
i | t Cit f Co S 
ao: * ‘ 
t er tl ‘ ‘ a 
a KF, I ; 
x £5 ‘ le ( I 
o pre rand treasurer. © 
| | M \ secre ands general 1 


The Vesta Gas Range & Mfg. Co., Chatta- 
nooga, Tenn., recently incorporated with a 
capital of $100,000, has taken over and will 
remodel the plant formerly occupied by the 
Chattanooga Stove Co. The foundry is of 
brick construction, 60 x 225 feet, and will 
be used for the manufacture of gas ranges, 
steel ranges and cook stoves. The officers 
of the company are C. C. Huntington, presi- 


dent; E. Schmalzried, vice president, and M. 
H. Coffey, 

The 
place, 


and treasurer. 

Ce... Winton 
the Steel Foun- 
Steel 
completed 


secretary 
Steel 
Cincinnati, 
Co., 
Foundry 


Armor Foundry 
successor to 

and the 
Ind., 


and the 


dry Cincinnati, Armor 
Ces 


erection 


Matthews, has 


of additions installations 


of new equipment. 


the 


A sideblow converter and 


cupola have been installed which will enable 


the small 


manufacture 
tool 


Foundry 


company to castings 
The 


equipped 


for automobile and 
Steel 


to manufacture 


manufacturers. 


Armor Co. is now 
castings 


up to 10 tons in 


weight by the basic or acid open-hearth and 
converter steel processes, In addition, this 
company will manufacture steel castings of 


any desired alloy, such as manganese, chrome, 


titanium and nickel] and is also prepared to 


1 


furnish hardened by the 


castings, surface 


Gebhzrd process. 


New Construction. 


The Michigan Steel Co., Detroit, 
contemplates the erection of an addition to its 


foundry. 


Castings 


The American 
Hamilton, O., will 
118 


Foundry & Machine Cx 


erect a reinforced concrete 
foundry, 100 feet. 


4 = a ies . 

The Hart-Parr Co., Charles City, Ia., will 
erect an addition to its iron foundry. con- 
sisting of two wings, each 30 x 270 feet 


The Newark Plaster Co., Newark, N. J., 
will erect a one-story foundry, 80 x 105 feet, 
on Passaic 
} 


avenue. The building will be of 


rick construction. 


The Peck-Williamson 


Heating ¢ 0., Oakley, 
( nati, O., recently merged with tl 
Federal Heater Co., will erect extensive ; 


litions to its foundry. 


The Massey-Harris Co., manufacturer of 


implements, contemplates the erec- 


1 of a three-story addition, 60 x 180 feet, 
plant at Brantfor Ont 
J Root & Vandervoort Engineering Co., 
ast Moline, Iil., has under construction, an 
ion to its gray iron foundry, 100 x 150 
which will greatly increase its present 
lacilities. 
rhe Peck, Stow & Wilcox Co. will erect a 
machine shop, 50 300 feet, and a foundry, 
60 210 feet, with annex, 30 x 112 feet. 
n addition to several other buildings, at 
Si hington, Conn 





sae a Fe 
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Connor 


Che 
Mich., 
of $15,000 
gray 
foundry, 48 x 100 feet, 
construction. 


Foundry Co., 
incorporated 
to engage in the 
brass 


Grand Rapids, 
with a capital 
manufacture of 
and aluminum castings. <A 
is now in 


has been 


iron, 


course ot 


The American 
Asheville, N. C., 
Foundry 


Foundry & Supply Co., 
successor to the Sternberg 
& Supply Co., will erect a foundry, 
feet, in addition to a pattern shop, 
and a machine shop and _ stor- 
age department, 40 x 200 feet. 

The Co., 
which the 


40 x 50 feet, 

Machine 
took 
Machine 


Universal Toledo, 
plant of 
Bowling Green, 


the following additions: 


G:. 
the 
i. 
Machine 
120 feet; foundry, 100 feet; 
shop, 30 x 40 feet, blacksmith 
5 x 40 feet. The company 
move its plant from Toledo to Bowling Green 
about Oct. 1. 
The 
Salem, 


recently over 
Standard 


is erecting 


Co., 


a 
and 


shop, 60 x 
pattern 


shop, 2 will re- 


business of the Central Iron 
Mass., 


Foundry, 
by 6G... H. 
Leonard, 
the 
Peabody, 
building 
the near 
molders. 


conducted 
to Jas. A. 
foundry foreman 
ca. 
contemplates 


formerly 


Learock, has been sold 


formerly assistant with 
Turner 


Mass. 


Tanning Machinery 
Mr. Leonard 
an addition to his foundry in 


future to accommodate 20 additional 
Mr. the 
te California for his health. 

The Steel 


purchased 10 


Learock, retiring owner, has gone 


Co., 
land in 
district, 


suffalo, 
the Elm- 
upon which it 
will shortly erect a new plant for the manu- 


Strong Foundry 


has acres of 


wood-Hertel avenue 


facture of high grade steel castings. This 
concern has recently taken up the manufac- 
ture of special steel castings, such as _ van- 
adium, chrome, nickel, titanium and man- 
ganese. The officers of the company are as 
follows: O. H. P. Champlin, president and 
treasurer; A. A. Berrick, vice president, and 
james E. Keller, secretary. 

The Cadillac Motor Car Co., Detroit, con 
templates the erection of extensive additions 
to its present plant. This concern has _ ré 


cently acquired a large tract of land adjoining 
its Trombly avenue plant. The buildings 
iron foundry, 72 

140 
build- 
stories, 


new 


include an addition to the 


x 230 feet, a brass foundry, 50 x 


manufacturing 


Two 


feet and a_ three-story 
feet. 


60 x 76 


ing, 60 x 270 additional 


60 x 428 feet and feet, respectively, 


will be added to its Fort street plant and 
concrete sand bins, 50 x 288 feet, will also 
be erected. 

Hetherington & Lerner, Indianapolis, Ind., 
have under construction a foundry, 180 x 45 
feet, with a span the entire length of the 
building, to be used as a molding floor and 


served by a 15-ton electric crane, in addi- 


tion to a bay, 20 x 180 feet, to be used 
as a cleaning room, office, core room, ete. 
The machine shop will be 220 x 85 feet and 
will be served by an electric traveling crane 
running the entire length of the~ building. 
The buildings are of brick, steel and con 
crete construction and the plant will be placed 
in full operation about Oct. 1. 


Among the Brass Founders. 


& Westlake Co., 
and ship 


The Adams manufacturers 


of brass beds, car hardware, etc., 


has purchased property at Twenty-second and 


Ontario streets, Philadelphia, upon which it 
will shortly erect a 
The Salem 
Mass., Geo. 


& new 


new piant. 


Co., 


proprietor, 


Brass Foundry Salem, 
Godsland, 
the 


future, 


will erect 


foundry on outskirts of Salem in 


the immediate having recently pur- 
chased a plot of ground for this purpose. The 
present plant will be torn down to make 


room for trackage of the B. & M. railroad. 
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We announce the publication of a book entitled 


The Production of 
Malleable Castings 


By RICHARD MOLDENKE 




















THE FIRST AND ONLY BOOK EVER PUBLISHED 
ON THE SUBJECT 


This work is a practical treatise on the processes involved in the 
manufacture of Malleable Cast Iron. 


Dr. Moldenke is undoubtedly the most eminent authority living 
on the subject of Malleable Cast Iron. The book represents the 
fruitful experience of a life-time spent in clearing up the mysteries 
of this branch of iron foundry practice and gives, for the first 
time, a full and clear exposition of what are commonly known as 
the secrets of malleable iron production. 


Chapter I—History, Early Development Chapter V11I—Construction and Operation 


and Present Importance of of the Open-Hearth Furnace. 
the Malleable Iron Industry. Chapter 1X—The Use of Gas Producers in 
Chapter I1I—Characteristics of Malleable _ _.. Malleable Foundries. 
Cast Iron. Chapter X—Mixing the Charges for Malle- 
, able Iron. 
Chapter IIT “io — of Malleable Chapter XI—Casting Malleable Iron. 
Chapter IV—The Pattern Shop. Chapter ~~ Malleable Cast- 
Chapter V—Molding Methods in the Malle- Chapter XII1I—Characteristics of Malleable 
. able Foundry. Fractures. 
Chapter VI— Melting Processes. Chapter XIV—Use of Pyrometer in Anneal- 
Chapter VII—The Construction and Opera- ing Room. 
tion of the Air Furnace. Chapter XV—Cost of Malleable Castings. 





Issued in a limited edition of 500 copies, printed on specially made paper in 
large clear type and handsomely bound in cloth in two colors. 


About 150 pages, 35 excellent illustrations 





PRICE $3.00, EXPRESS PREPAID 
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ant The Cranes That 
GRANES| Make You Take Notice! 











They set the pace in all those details that distinguish progress 
from stagnation in crane construction. The more closely you examine 
every feature the more you will appreciate these cranes. 


Take the single item of safety--not only is the matter of strength 
considered under this heading, but all details which guarantee pro- 
tection to the workmen around the crane,--protected or enclosed 
gearing, accessibility of all parts, as well as an ample safety factor 
under the most severe conditions of service. 


Any purchaser of a Northern Crane has the satisfaction of knowing 
that he has the crane representing the most recent practice in 
approved Crane Engineering. It means increased safety. It also 
means a smaller depreciation item. He has not started with a crane 
already depreciated because it was obsolete when installed. These 
are only a few reasons why you should get a “Northern Crane’-- 
More in our Catalogs and Bulletins--It costs nothing to get posted. 


Remember we make the Newten Cupola and Foundry Equipment 
and the Electric Hoists that give service. 
NORTHERN ENGINEERING WORKS, 

YETROIT, MIcH. U.S.A 


NEW YORK, 120 Liberty Street CHICAGO, 405 Monadnock Block PITTSBURGH, Machesney Building 
CANADIAN BRANCH, Advance Machine Works Ltd., Walkerville, Ont. 


a 6 ve 








